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ABSTRACT
THE RELATION BETWEEN EXTERNALIZING BEHAVIORS OF CHILDREN
WITH AN AUTISM SPECTRUM DISORDER AND THE EXTERNALIZING
BEHAVIORS, INTERNALIZING SYMPTOMS, AND SOCIAL PROBLEMS
OF THEIR TYPICALLY-DEVELOPING SIBLINGS
by Theodore Stephen Tomeny
May 2011
Existing literature regarding the maladjustment of siblings of children with an
autism spectrum disorder (ASD) remains inconclusive. Some studies suggest that
difficulties associated with having a child with an ASD in the family result in an adverse
experience for both parents and siblings. Dissent within. the literature suggests that
certain factors, both environmental and genetic, must be present for maladjustment to
occur in typically-developing siblings. Parents of a child with an ASD and a typicallydeveloping sibling (ASD group) and parents of two typically-developing siblings
(Control group) provided data via online questionnaires. Both diagnostic category and
autism symptoms severity were tested as possible moderators, but neither produced
significant interactions with externalizing behaviors in the child with an ASD or an
age/gender matched control child when predicting externalizing behaviors, internalizing
symptoms, or social problems in the typically-developing sibling. However,
externalizing behaviors and internalizing symptoms in the child with an ASD or matched
typically-developing child significantly related to maladjustment in their sibling across
the overall sample. Thus, it appears having a sibling with an ASD is neither a risk nor
protective factor for typically-developing siblings. Also, behavior problems in children
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with an ASD may not be a strong predictor of maladjustment in typically-developing
siblings. However, these results are concordant with the current literature base, and other
possible moderators and mediators should be considered in future research.
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CHAPTER I
INTRODUCTION
Autism Spectrum Disorders (ASDs) are characterized by deficits in social skills,
impairments in communication, and repetitive and stereotyped behaviors. These
disorders manifest before the age of three and often include a comorbid diagnosis of
mental retardation. Public awareness about ASDs has increased in recent years, most
likely due to the rapid increases in prevalence. According to the Centers for Disease
Control and Prevention (Rice, 2009), an average of 1 in 110 children in the United States
has an ASD. According to Holburn (2008), if both past and current estimates are correct,
the prevalence of autism has increased 100-fold since the 1970s. There is an ongoing
debate of whether the prevalence of these disorders is trµly increasing or if these elevated
numbers are due to other factors, such as increased awareness or changes in diagnostic
criteria (Holburn, 2008). Regardless of the causes for this rise in prevalence, an
increasing number of children are continuing to receive these diagnoses, meaning the
number of typically-developing siblings of children with ASDs will also increase. An
extensive literature base discusses the effects on parents of having a child with an ASD:
Parents often report experiencing significantly higher levels of distress and run a greater
risk for psychopathology (Baron-Cohen & Hammer, 1997; Bolton et al., 1994; Briskman,
Happe, & Frithe, 2001; Davis & Carter, 2008; Fisman, Wolf, Ellison & Freeman, 2000;
Hastings & Brown, 2002). However, the literature discussing the effects on typicallydeveloping siblings remains unclear with some reporting positive adjustment, others
reporting negative adjustment, and others reporting no differences between siblings of
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children with an ASD and siblings of typically-developing children (Meadan, Stoner, &
Angell, 2010; Ross & Cuskelly, 2006).
After a review of twelve studies investigating siblings of children with an ASD
published from 1997 to 2008, Meadan et al. (2010) concluded that findings remain mixed
regarding the adjustment of typically-developing siblings. Some studies reported positive
adjustment, whereas other studies found typically-developing siblings display
internalizing and externalizing problems, feelings of loneliness, and delays in
socialization skills. Meadan et al. suggest these mixed findings may be a result of the
wide variety of factors involved in sibling research, such as differing methodology and
measures, nature of informants, type and severity of ASDs, and types of control groups,
among others. Therefore, the authors stress the need for future research, particularly
studies aimed at investigating the possible moderating and mediating effects of these
variables (Meadan et al.).
In response, the focus of the current study was to investigate the relation between
externalizing behaviors in children with an ASD and the externalizing behaviors,
internalizing symptoms, and social problems in their typically-developing siblings. It
appears that any presenting difficulties in the typically-developing children only exist in
the presence of certain factors, both genetic and environmental in nature (Smith, 2006;
Towers et al., 2000). Based on suggestions from existing literature, the current study
attempted to identify specific features by examining the possible moderating influences
of the presence of a diagnosis of an ASD - as well as the severity of symptoms within
those diagnosed with an ASD - on their typically-developing siblings' development.
Although the Diagnostic and Statistical Manual- IV -Text Revision categorizes autism
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and other similar developmental disorders as Pervasive Developmental Disorders (PDDs;
American Psychiatric Association, 2000), the term Autism Spectrum Disorders (ASDs)
has become more popular in recent literature (Mesibov, Shea, & Schopler, 2004; National
Institute of Mental Health, 2008) and was the term used for the current study to include
all PDDs (Rett's Disorder, Childhood Disintegrative Disorder, Autistic Disorder,
Asperger's Disorder, and Pervasive Developmental Disorder - Not Otherwise Specified).
The impact of sibling relationships on children' s behavioral and social
development has been studied extensively (e.g., Dunn, 1988). Environmental influences,
such as living in the same household or being raised with similar parenting practices are
often given credit for homogeneity within siblings (Tower et al. , 2000). However, shared
genetics, both with each other and their parents, may also play a role in sibling
development (Towers et al., 2000). Based on adoption and twin studies, Rowe (1994)
suggests environmental influences on children's adjustment exist; however, the
directionality is horizontal because peer to peer influences are seen both within (between
siblings) and outside the family unit. Alternatively, Rowe proposes that any vertical
influence of parents on children is purely genetic, unless the family is in the worst of
circumstances. According to this theory, environmental influences from parents, such as
types of child rearing practices, are mediators of genetic dispositions, such as personality
traits (Rowe). This genetic influence is particularly relevant when dealing with families
with a child with an ASD due to the Broader Autism Phenotype theory (BAP theory;
Bolton et al., 1994).
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Genetic Influences within Families with a Child with an ASD
Unlike Down's Syndrome and other childhood disorders, the specific etiology of
ASDs remains unknown. However, mounting evidence suggests a strong genetic
component. According to Lauritsen, Pedersen, and Mortensen (2005), the most
significant risk factor for having a child born with an ASD is the presence of a child with
an ASD within the immediate family. Using a Danish register of psychiatric disorders,
Lauritsen et al. found that a child's risk of having autism increased 22 times when a
sibling currently had autism and 13 times when a sibling had a broader autism diagnosis.
Accompanying this proposed linkage is the BAP theory, which is a theory suggesting that
first-order relatives of children with an ASD are at an increased risk for a lesser variant of
the disorder (Bolton et al., 1994). A number of studies haye found that both parents and
siblings of children with an ASD show subclinical deficits in one or more of the three
domains that characterize ASDs (Baron-Cohen & Hammer, 1997; Bolton et al. , 1994;
Briskman, et al. 2001). Environmental influences have been suggested as the cause for
these similarities among family members; however, Bolton et al. (1994) argue that
genetic heritability provides a more likely explanation due to the nature of the observed
deficits in the relatives of children with an ASD and because these impairments are often
seen before the child with an ASD is born.
Extensive research has shown individuals with an ASD possess brain
abnormalities and that these abnormalities may be genetically linked (e.g., Brieber et al.,
2007). Many suggest the behaviors and neurocognitive functioning associated with
ASDs may be a result of these neurological abnormalities (Brieber et al.; Gerrard &
Rugg, 2009). Gerrard and Rugg suggest that differences in brain structure may cause
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sensory deficits that are common within ASD. The "theory of mind" (Brieber et al., p.
1251) and weak central tendency theory are two examples of neurocognitive impairments
involving abnormal sensory processing often seen in children with an ASD that may be
the direct result of brain abnormalities (Brieber et al.; Briskman et al., 2001). Brieber et
al. suggest that irregular grey matter in a specific area of the brain may be the cause of
"theory of mind" deficits. The possible genetic link is further supported by studies who
have found levels of these neurocognitive impairments in relatives of children with an
ASD (Baron-Cohen & Hammer, 1997; Bolton et al., 1994; Briskman et al.).
Theory of mind suggests that those with an ASD struggle with inferring the
emotional states of others, whereas the weak central tendency theory suggests that those
with an ASD focus more on details than the whole (Brisk.man et al, 2001). Briskman et
al. found that children with an ASD were less socially oriented and more detail focused
than children with dyslexia and typically-developing children (social scores, d = 2.87 and
d = 3.34 for ASD-dyslexia and ASD-control comparisons, respectively; non-social

scores, d = 1.85 and d

= 2.82 for ASD-dyslexia and ASD-control comparisons,

respectively). Parents of ASD probands were also less socially oriented than parents of
dyslexia probands and control participants, but parents of children with an ASD were
found only to be more detail focused than control participants (Briskman et al.).
Baron-Cohen and Hammer (1997) found similar results when parents of children
with an ASD completed tasks measuring social deficits and preoccupation with fine
details. On a task measuring their ability to read the mental states of others, fathers of
ASD probands scored lower than control fathers, and mothers of ASD probands scored
lower than control mothers (Baron-Cohen & Hammer). On a task measuring focus on
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specific details rather than the whole, parents of ASD probands scored higher (performed
the tasks faster) than their sex-matched controls (father of ASD probands matched with
control fathers; mothers of ASD probands matched with control mothers; Baron-Cohen &
Hammer). These results provide further evidence that first-degree relatives may be at
risk for less severe manifestations of ASDs, which includes typically-developing siblings.
Through parental report on a measure of family history of developmental
disorders, Szatmari et al. (2000) found a genetic risk for a lesser variant of ASDs. The
authors compared fully, biologically related families with only one child with an ASD,
fully, biologically related families with multiple children with an ASD, and families who
adopted a child with an ASD. Results showed that a lesser variant of an ASD was more
common in the biologically related relatives than relatives in the adoptive families
(relatives included first-degree, grandparents, aunts, uncles and cousins of the proband).
Among the biologically related families , this relation was stronger for males than
females, although the distribution did not differ for paternal or maternal relatives
(Szatmari et al.). Also, second- and third-degree relatives of families with multiple
children with an ASD were at a higher risk for a lesser variant of an ASD than relatives
of families with only one child with an ASD. These findings suggest there is a genetic
loading in families with multiple children with an ASD. Interestingly, this risk did not
vary as a function of ASD subtype, implying that genetic influence on family members
may be independent of the clinical term assigned to child's developmental disabilities
(Szatmari et al.).
Twin studies of child psychopathology also suggest a genetic link for
externalizing behaviors and internalizing symptoms (Haberstick, Schmitz, Young &
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Hewitt, 2005). Longitudinal observations of teacher reports on same-sex twin pairs
revealed medium to large correlations for externalizing behaviors among pairs and small
to medium correlations for internalizing symptoms across six years (Haberstick et al.).
There were no significant differences between mono- and dizygotic pairs; however,
monozygotic pairs were more similar for both externalizing behaviors and internalizing
symptoms. Developmental modeling across the six collection times revealed that
externalizing behaviors were more stable than internalizing symptoms. The authors
suggested that additive genetics were responsible for this stability, whereas non-shared
environmental influences explained small fluctuations. Shared environment did not
appear to influence externalizing behaviors in the authors' best fitting model. Haberstick
et al. reported less certainty regarding the causes of internalizing symptoms due to the
instability found over time.
Towers et al. (2000) found similar results in their analyses of genetic and
environmental influences on the Child Behavior Checklist (Achenbach & Rescorla,
2001). Both non-shared environmental and genetic factors influenced teacher report of
psychopathology among twins. Substantial variance was attributed to genetic heritability
for the externalizing scales and social problems, whereas non-shared environment
explained variance in all but the attention and social problems subscales. Variance within
internalizing symptoms was attributed to both genetic and non-shared environmental
factors, although the relations were much less substantial (Towers et al.). These results
further support a genetic link for child psychopathology.
Taken together, the preponderance of research examining the issue of a genetic
component of ASD strongly supports such a link. Furthermore, these studies indicate that
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genetic risk can manifest in relatives of individuals with an ASD in important-albeit
subclinical-ways. Relevant to the current study, it follows that siblings of children with
an ASD may be at more risk for problems associated with an ASD than children who do
not have an ASD genetic risk factor in their family. Notably, most genetic studies also
show support for environmental influences on ASD and its associated features. Thus, it is
imperative to also consider how such influences may affect others in the family.
Environmental Influences within Families with a Child with an ASD
The difficulty that accompanies raising a child with an ASD can be taxing on
families, especially parents (e.g., Fisman et al., 2000). Along with the primary deficits
required for a diagnosis of an ASD, many of these children experience secondary,
associated symptoms both medical and psychological in nature (Ming, Brimacombe,
Chaaban, Zimmerman-Bier & Wagner, 2008). According to Ming et al., children with an
ASD commonly have comorbid medical disorders that include sleep disorders, food
intolerance, gastrointestinal dysfunction and epilepsy. Behavioral and mood disorders
including aggression/self-injurious behaviors and depression are also relatively common
in this population. These mood disorders are often accompanied by unwarranted
tantrums, crying spells, perseveration, stereotypical movements, and sadness, among
other symptoms (Ming et al.). Dominick, Davis, Lainhart, Tager-Flusberg, and Folstein
(2007) also found that children with an ASD exhibited higher levels of self-injurious
behaviors, aggression, and temper tantrums compared to children with a history of
language impairments. Results also showed that these atypical behaviors fluctuated as a
function of communication impairments, social deficits, and repetitive behaviors. The
authors suggest these externalizing behaviors may be a way for these children to cope
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with the difficulties specifically associated with ASDs (Dominick et al.). These
behaviors and the unique needs that accompany the associated symptoms of ASDs put an
extra burden on parents and the rest of the family (Hastings & Brown, 2002).
Research has shown that child adjustment and development are highly related to
family functioning and the mental health of parents (e.g., Davis & Carter, 2008; Dishion,
Capaldi & Yoerger, 1999; Fisman et al, 2000; Lardieri, Blacher & Swanson, 2000).
Using self-report from an outpatient sample of adolescents with a history of substance
abuse, Henderson, Dakof, Schwartz, and Little (2006) found that both family functioning
and self-concept strongly related to child externalizing behavior problems. Results also
revealed that family functioning partially mediated the relation between self-concept and
externalizing behavior problems. This mediation suggests that a child's poor self-concept
is related to the perception of maladaptive family functioning, which is then related to
higher externalizing behavior problems; however, the directionality of these relations
remain in question (Henderson et al.). Dishion et al. (1999) found similar results,
suggesting parental stress-along with poor academic achievement, depressed mood, and
childhood antisocial behavior-act as predictors for adolescent substance abuse. Dishion
et al. suggest the influences of these factors on development begin as early as the first
years of life. Due to the increased burden of raising a child with an ASD, this relation
may be even stronger in a clinical sample of children with an ASD.
According to Fisman et al. (2000), during a longitudinal study, parents of children
with an ASD reported higher levels of distress than parents of children with Down' s
Syndrome and parents of typically-developing children at both Times 1 and 2 of data
collection. Parents raising a child with an ASD, Down's Syndrome, or no known
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developmental disability completed a measure of parental distress. Results from the
Parenting Stress Index Short Form (PSI/SF) showed that group differences remained
significant at both Times 1 and 2 with parents of children with an ASD reporting the
highest levels of distress.
Parents of children with an ASD are also reported to be at increased risk for
depression and anxiety (Bolton, Pickles, Murphy, & Rutter, 1998; Hastings & Brown,
2002). The literature suggests that levels of behavior problems in the child with an ASD
are predictive of first-degree relatives' psychopathology (Bolton et al.). Hastings and
Brown report that mothers and fathers may be affected differently by these behavior
problems, with mothers often showing higher levels of maladjustment. However, their
findings show that the level of self-efficacy possessed by µiothers may act as a protective
factor against depression and anxiety (Hastings & Brown). Negative parenting practices,
such as lack of emotional regulation, resulting from increased parental distress may
adversely affect both the disabled child and his/her typical sibling (Fisman et al., 2000;
Pilowsky, Yirmiya, Dopplet, Gross-Tsur & Shalev, 2004).
Comparing pairs of typically-developing sibling with pairs of siblings that
included one developmentally disabled child and one typically-developing child,
Mandleco, Olsen, Dyches, and Marshall (2003) reported a positive correlation between
parent report of family conflict and teacher report of levels of externalizing behaviors in
the children across the sample as a whole. This provides further evidence of how family
dynamics can impact the development and adjustment of the children in the home. Also,
no group differences between families with a developmentally disabled child and families
without a disabled child regarding levels of sibling externalizing behaviors were found.

11

However, only 8% of the developmentally disabled children in the reported sample had
an ASD (Mandleco et al.). Group differences may have been present and the correlation
between family conflict and behavior problems may have been stronger had more
children with an ASD been included.
Utilizing a much larger sample of children with an ASD, Pilowsky et al. (2004)
reported that parental stress and the verbal abilities of children with an ASD related to
behavior and socialization problems in their typically-developing siblings. According to
parent report, siblings of ASD probands with less developed verbal abilities showed more
behavior problems and lower socialization skills. Parent reported stress level was also
found to inversely correlate with the socialization skills of the typically-developing
sibling. The authors were careful to note that the majority of the typically-developing
siblings in their sample appeared well adjusted; however, they suggested that parental
stress may play an important role in their children's adjustment. Pilowsky et al. suggest
that high levels of stress may affect parents' abilities to model social cues due to
emotional dysregulation which may then extend to their children' s relationships with
their peers. A control group of typically-developing sibling pairs may have strengthened
this study's findings.
Davis and Carter (2008) were interested in family reactions to their toddlers
receiving a diagnosis of an ASD. Scores on the Parenting Stress Index for 54 pairs of
parents of toddlers with an ASD resulted in 39% of mothers and 28 % of fathers being
placed in the clinical range for distress levels, with trends suggesting greater distress
levels in mothers (Davis & Carter). The highest scores were in the Parent-Child
Dysfunctional Interaction domain, which measures the extent to which the parent-child
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relationship is not reinforcing to the parent. Based on analyses from parental reports
about their children, predictors of maternal stress were social relatedness, emotional
dysregulation, and maternal depression; predictors of paternal stress were reciprocal
social behaviors, externalizing behaviors, and paternal depression (Davis & Carter).
Although overall reports about children's behavior did not significantly differ
between fathers and mothers, it appears the types of behaviors contributing to these
reports were different (Davis & Carter, 2008). Mothers' stress levels appeared to be most
affected by difficulties with self-regulation (e.g., eating, sleeping, emotion regulation),
whereas stress levels in fathers were most affected by child externalizing behaviors
(Davis & Carter). Interestingly, non-clinical manifestations of ASDs, such as
dysregulation and externalizing behaviors, were significant predictors of parental stress,
whereas ASD-specific symptoms such as communication deficits and atypical behav.iors
were not as strongly related (Davis & Carter). The authors note that these findings are
contradictory to past research; however, this may be due to the young age of the sample.
Davis and Carter suggest it is possible that these parents have not yet formed expectations
for age-appropriate language and communication skills, and these convictions may
change as the child ages.
Using a measure of depression, Davis and Carter (2008) also reported that more
mothers (33 %) than fathers (17%) reported depressive symptoms in the clinical range.
Although, no significant relations were found between parents' self-reports of depression
and reports of their children's behavior. Such a finding suggests that parental levels of
depression may have less of an influence on parent perceptions of children with an ASD
than parent perceptions of typically-developing children (Davis & Carter).
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The literature reviewed thus far has focused on parental functioning and how this
may be related to their children's characteristics. To date, extensive research has
investigated the potential impact of raising a child with an ASD on parenting and how
this may have a negative impact on family functioning, which includes the adjustment of
the typically-developing sibling. However, much less research concerning the direct
influences of developmentally disabled children on their typically-developing siblings
exists. Therefore, the aim of the current study was to help fill the present gaps in the
literature by exploring how sibling characteristics are related. Because of the importance
of parental functioning on overall family functioning-including children other than
those with an ASD (i.e., their siblings)-parental functioning was also considered in the
current study. Specifically, parental distress and parenting practices were considered as
control variables when found to relate to sibling maladjustment. Doing so, allowed for a
test of the unique relation between the functioning of children with an ASD and their
siblings.
Adjustment of Typically-Developing Siblings
The literature on the effects of having a sibling with an ASD on typicallydeveloping children is far from conclusive (Meadan et al., 2010). Although many studies
have found no difference among siblings of children with an ASD compared to siblings
of typically-developing children, a number of studies report that typically-developing
children may actually benefit from having a disabled sibling (Dyson, 1999; Taunt &
Hastings, 2002). Still, other studies suggest that typical siblings show maladjustment
when there is a child with a developmental disability in the family (Fisman et al., 2000;
Hastings & Brown, 2002). Due to these mixed results, it appears that the adjustment of
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typically-developing siblings may be determined by specific risk and protective factors.
Based on maternal report, Hastings (2003a) concluded that a number of siblings of
children with an ASD showed poor adjustment in various domains, such as prosocial
behavior and peer problems when compared to normative data. However, some children
in this same study showed no adjustment problems. In a later study conducted by this
author, Hastings (2003b) found that levels of social support may influence
maladjustment. Siblings of children with lower levels of ASD severity and higher levels
of formal social support were at a lower risk for behavior problems.
Wolf, Fisman, Ellison, and Freeman (1998) also found a relation between social
support and internalizing symptoms and externalizing behaviors in siblings of children
with an ASD. In a longitudinal study, results from parent i:eport suggested that
perceived lack of social support was related to higher levels of internalizing and
externalizing behavior problems only at Time 2 of data collection. Because these results
were only significant at Time 2, they suggest that the role of social support on sibling
adjustment may increase as the child ages (Wolf et al.).
According to Smith (2006), approximately one-third of her sample of 72 siblings
of a child with an ASD were reported to exhibit substantial externalizing behaviors and
internalizing symptoms, whereas the remaining two-thirds appeared well adjusted.
According to parent report, 22% of siblings scored in the clinical range and 14% scored
in the borderline range, whereas teacher reports put 18% of siblings in the clinical range
and 7% in the borderline range (Smith). These results further support the notion that
there is variability in the adjustment of typically-developing siblings of children with an
ASD, with at least some experiencing significant problems. Although the majority of this
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sample did not appear to be experiencing any maladjustment, due to the relatively large
number that were at-risk, Smith suggests that clinicians consider possible difficulties
experienced by typically-developing siblings when an ASD is discovered within a family.
Likewise, Smith's study did not compare the percentage of siblings in the
borderline/clinical range with the percentage of control siblings (i.e., those without a
sibling with an ASD) in the same range, so it was not possible to definitively conclude
whether the base rate of significant problems was substantially more than would be
typically expected.
Behavior problems have also been found in siblings of children with an ASD
described as "high-functioning" (i.e., having an IQ score above 80 and no comorbid
disorders; Verte, Roeyers & Buysse, 2003, p. 193). According to parent report, siblings
of high-functioning children with an ASD, particularly between the ages of 6 and 11,
showed higher levels of internalizing symptoms and externalizing behaviors than
matched children in a control group. Also, within the group of siblings of highfunctioning children with an ASD, self and parent reports of social skills and selfcompetence were related; children with less socially skilled behavior reported more
negative self-concept (Verte et al.). However, results also showed that older sisters
(aged 12 to 16) of high-functioning children with an ASD reported more positive selfconcept than sisters in the control group (Verte et al.). This suggests that age and gender
of the typically-developing sibling may act as a moderator when predicting the
adjustment of the typical sibling. Alternatively, Rodrigue, Geffken and Morgan (1993),
in a separate study, found that levels of internalizing symptoms and externalizing
behaviors were higher in older siblings of children with an ASD when compared to a
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control group. Overall, the results of these two studies suggest that sibling adjustment
may vary with age and depend on gender and ASD symptom severity. Nevertheless,
these differences across study findings are further examples of the dissent within the
literature.
With regard to those siblings who experience maladjustment, Ross and Cuskelly
(2006) found that anger was the most common emotional response of typicallydeveloping children when dealing with aggressive behaviors of their sibling with an
ASD. Eighty-four percent of 25 typically-developing siblings of a child with an ASD
reported at least one aggressive incident with their sibling, and 52% reported that
aggressive behavior was a problem (Ross & Cuskelly). Of those who had experienced
aggression, 91 % reported using emotional regulation and wishful thinking as coping
mechanisms. Anger was a stronger response to aggression than either sadness or
nervousness. Parental report showed that the majority of scores on the Child Behavior
Checklist (CBCL; Achenbach & Rescorla, 2001) for their typically-developing children
were in the non-clinical range (T scores below 60) for both internalizing symptoms and
externalizing behaviors. However, a notable proportion, 40%, were classified as at-risk (T
scores at or above 60) for internalizing and externalizing maladjustment and were
described by the authors as "experiencing adjustment problems of sufficient severity to
be of concern" (Ross & Cuskelly, p. 81). It is important to note that most participants did
not blame their sibling with an ASD for their own anger. The authors admit that a
comparative group of typically-developing sibling pairs would be needed to conclude that
these high levels of aggressive behaviors are unique to sibling interactions when ASDs
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are present (Ross & Cuskelly). The current study utilized a control group to build upon
these findings.
A common strategy used to investigate possible adjustment problems in typicallydeveloping siblings of children with an ASD is to use siblings of children with other
developmental disorders such as Down's Syndrome (DS) or mental retardation as points
of comparison. Using post-hoc analyses of a measure of child perceptions of their
siblings, Kaminsky and Dewey (2001) published that siblings of a child with an ASD
reported lower levels of nurturance and intimacy in their relationships with their siblings
compared to siblings of children with DS and siblings in the control group. Analyses also
resulted in lower prosocial behavior in siblings of children with an ASD compared to
siblings of children with DS. Kaminsky & Dewey suggested that this may be due to
social and communication deficits that are unique to children with ASDs.
The results of a longitudinal study conducted by Fisman et al. (2000) also
revealed a unique experience for siblings of children with an ASD when compared to
families where Down' s Syndrome was present. At Time 1, teacher-reported internalizing
symptoms and parent-reported externalizing behaviors and internalizing symptoms were
higher for siblings of children with an ASD compared to control participants. Teacher
reports of internalizing symptoms in the ASD sample were also significantly higher
compared to siblings of children with DS. At Time 2, group differences in parentreported internalizing symptoms of siblings no longer existed; however, higher levels of
externalizing behaviors for siblings of children with an ASD remained significant.
Teacher report of internalizing symptoms for siblings of children with an ASD remained
marginally significant when compared to control participants. Overall, siblings of
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children with an ASD experienced more maladjustment over time, with externalizing
behaviors remaining most constant. These findings suggest that living with a child with
an ASD is a unique experience not only compared to that of typically-developing siblings
but also compared to having siblings with other types of developmental disabilities.
Nevertheless, siblings of children with other disorders have shown behavior
problems and other types of maladjustment. Lardieri et al. (2000) were interested in
adjustment of families with a child who was diagnosed with a Leaming Disorder (LD)
either with or without behavior problems. Those children considered to have behavior
problems scored in the clinical range on the CBCL. Sibling report revealed a main effect
of LD on externalizing behaviors, with those siblings of children with a LD reporting
higher levels of externalizing behaviors. An overall effect qf behavior problems was also
found: Those siblings of children with behavior problems (with or without a LD) scored
higher on both internalizing symptoms and externalizing behaviors. These results are
consistent with those of Haberstick et al. (2005) who also found that behavior problems
within sibling pairs are positively correlated. Lardieri et al. also found that sibling report
revealed that level of caring for and satisfaction in their relationship with their sibling
was dependent on the presence of behavior problems; children of siblings with only
behavior problems and siblings of children with a LD and behavior problems reported
lower levels of caring and satisfaction than groups where behavior problems were not
present. Conclusively, the current literature suggests that maladaptation in one child is
related to maladaptation in their sibling, and this relation may be stronger in sibling pairs
when an ASD is present.
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Rationale and Current Study
According to Dunn (1988), sibling relationships play a vital role in the behavioral
and social development of children. In the case of ASDs, there is evidence suggesting
both environmental and genetic explanations for typically-developing sibling
maladaptation. Twin research suggests that behavior problems in one sibling relate to
behavior problems in another sibling in nonclinical populations (Haberstick et al. 2005).
Because children with ASDs often exhibit increased externalizing behavior problems
(e.g., Davis & Carter, 2008) along with the proposed genetic predisposition for similar
psychopathology (Bolton et al., 1994), and due to the increased burden on parents of
children with an ASD that often negatively impacts the environment shared by siblings
(Hastings & Brown, 2002), these results could be applied to ASD populations and their
typically-developing siblings. As reported by Hastings (2003a), behavior problems in
typical siblings may, at least in part, be a function of the behavior problems present in
their sibling with an ASD. Typical siblings of children with an ASD could also be at
increased risk for behavioral problems simply due to the genetic heritability known as
BAP (Bolton et al.). In order to investigate these assumptions, it was determined that a
control group comprised of typically-developing sibling pairs was needed as a point of
comparison.
The main goal of this study was to investigate the potential maladjustment of
typically-developing siblings of children with developmental disabilities, specifically
how levels of externalizing behaviors in a child with an ASD relate to externalizing
behaviors, internalizing symptoms, and social problems in their typically-developing
sibling. Because of the mixed findings of past research, it appears only some typically-
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developing siblings are at risk for maladjustment. This notion further suggests that
maladjustment may be moderated by specific factors found in the children's lives. Due
to the proposed heritability of ASDs and children's susceptibility to environmental
influences, both genetic and environmental factors were considered.
As further delineated in the Method section below, the current study involved
two groups (ASD and control). Data were collected on sibling pairs-one child in each
pair, called the target child, was diagnosed with an ASD (if in the ASD group) or was an
age/gender matched typically-developing child (if in the control group). The other child
in the pair, called the sibling, was always a typically-developing child [either a sibling of
a child with an ASD (if in the ASD group) or a sibling of a typically-developing target
child (if in the control group)]. The terms target child and sibling are used for clarity
throughout the remainder of the description of the current study and its findings .
Hypotheses
Based on the existing literature and theoretical models reviewed:
It was predicted in Hypothesis 1 that higher levels of externalizing behaviors in
target children across the sample would relate to higher levels of externalizing behaviors,
internalizing symptoms, and social problems in their siblings. In Hypothesis 2, it was
predicted that siblings of target children with an ASD would have higher levels of
externalizing behavior, internalizing symptoms, and social problems than siblings of
target children in the control group. In Hypothesis 3, it was predicted that the relation
between levels of externalizing behaviors in target children and levels of externalizing
behaviors, internalizing symptoms, and social problems in their siblings would be
moderated by diagnostic status (ASD vs. control). Specifically, the relation between
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target children's externalizing behaviors and the externalizing behaviors, internalizing
symptoms, and social problems in their siblings was expected to be stronger for the ASD
group than for the control group. Finally, in Hypothesis 4, it was predicted that-within
the ASD group-the relation between levels of externalizing behaviors in target children
and levels of externalizing behaviors, internalizing symptoms, and social problems in
their siblings would be moderated by autism symptom severity. Specifically, the relation
between externalizing behaviors in target children and externalizing behaviors,
internalizing symptoms, and social problems in their siblings was expected to be stronger
for those children with higher levels of autism symptom severity when compared to
children with lower levels of autism symptom severity. Finally, given that internalizing
symptoms of the target children were also measured, pre-planned exploratory analyses
were conducted to determine if a significant relation existed between internalizing
symptoms in the target children and internalizing symptoms, externalizing behaviors, and
social problems in their typical siblings, including examining specific relations with
ASD. However, because of the lack of empirical research in this area, no specific a priori
predictions were made. If relations between internalizing symptoms in children with an
ASD and maladjustment in their siblings was found, it could highlight another important
area of future research, whereas if such relations were not found, it could further bolster
the idea that externalizing behaviors in children with an ASD is a specific predictor of
negative outcomes for their siblings.
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CHAPTER II
METHOD
Participants
Data were collected partly in conjunction with the Time 2 data collection of a
research project being conducted by another USM clinical psychology student.
Additional data independent of that project were also collected to include the control
group. Participants in the ASD group were parents of two siblings (specifically, a child
with an ASD and their typically-developing sibling). Participants in the control group
were parents of two typically-developing siblings. Each child must have been between
the ages of 6 and 18 years. Siblings in each pair must have been fully, biologically related
and living within the same household. Families with multiple children with an ASD were
asked to choose only one of their children with an ASD to act as the target child. If there
was more than one typically-developing sibling in the ASD group who fit the necessary
criteria, the sibling closest in age to the child with an ASD was selected. Based on an a
2

2

priori power analysis to detect a significant R increase, assuming a partial R = .10 and

using four predictors (control variable, two main effects, and an interaction), alpha equal
to .05, and power equal to .80, a total N = 73 was needed. The current study included 84
parent participants.
The participants for the ASD group were recruited from a sample of participants
who were involved in the Time 1 data collection of a previous study. All participants in
the previous study consented to be contacted for future studies. These participants were
originally recruited via email to listservs of ASD support groups, schools, clinicians'
offices as well as through a snowball sampling technique and included participants from
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multiple areas throughout the country. The participants for the control group were
recruited via email and flyers described below.
As mentioned earlier, data were collected for two groups, an ASD group and a
control group; total sample size was 84 sibling pairs (42 in each group; Table 1). The
ASD group was composed of 42 target children (33 males and nine females) aged 8 to 18
(M = 12.81, SD= 3.02) and a typically-developing sibling (17 males and 25 females)

aged 6 to 18 (M = 12.33, SD= 2.977). Each target child in the ASD group was
independently diagnosed according to the DSM-IV with a pervasive developmental
disorder (i.e., ASD, Asperger' s Disorder). The control group was composed of one
typically-developing child from each family designated as the target child (32 males and
10 females) and a typically developing sibling (20 males and 22 females). The ASD
group was composed of 93 % Caucasian, 2% African American, 2% Latino, and 2%
Other. The control group was composed of 91 % Caucasian, 2% African American, 5%
Latino, and 2 % Other.
Table 1
Sample Characteristics: Child and Family Demographics

ASD Group

Control Group

Siblings
(n = 42)

Target
Children
(n = 42)

Siblings
(n = 42)

n (%)

n (%)

n (%)

n (%)

6

0

2 (4.8)

0

2 (4.8)

7

0

1 (2.4)

0

1 (2.4)

8

4 (9.5)

3 (7.1)

3 (7.1)

2 (4.8)

9

5 (11.9)

0

6 (14.3)

1 (2.4)

Characteristic

Child

Target
Children
(n = 42)

Age
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Table 1 (continued).
ASD Group
Target
Children
(n =42)
n (%)

Siblings
(n =42)
n (%)

Control Group
Target
Children
Siblings
(n =42)
(n =42)
n (%)
n (%)

13

7 (16.7)

9 (21.4)

7 (16.7)

5 (11.9)

14

5 (11.9)

5 (11.9)

4 (9.5)

6 (14.3)

15

2 (4.8)

3 (7.1)

3 (7.1)

3 (7.1)

16

7 (16.7)

1 (2.4)

7 (16.7)

4 (9.5)

17

2 (4.8)

1 (2.4)

2 (4.8)

5 (11.9)

18

2 (4.8)

3 (7.1)

2 (4.8)

0

33 (78.6)

17(40.5)

32 (76.2)

20 (47.6)

Female

9 (21.4)

25 (59.5)

10 (23.8)

22 (52.4)

White

39

39

38

39

Nonwhite

3 (7.1)

3 (7.1)

4 (9.5)

3 (7.1)

Characteristic

Child
Age

Gender
Male
Race

Gender
Male

1 (2.4)

3 (7.1)

Female

41 (97.6)

39 (92.9)

Married

38 (90.5)

36 (85.7)

Not Married

4 (9.5)

6 (14.3)

$ 15,000 to $24,999

3 (7.1)

0

$25,000 to $34, 999

2 (4.8)

4 (9.5)

$35,000 to $49,999

4 (9.5)

3 (7.1)

$50,000 to $74,999

6 (14.3)

6 (14.3)

Marital Status

Income
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Table 1 (continued).
ASD Group

Control Group

Target Children
(n =42)
n (%)

n(%)

$75,000 to $99,999

8 (19.0)

10 (23.8)

$100,000 and above

19 (45.2)

19 (45.2)

Sixth grade or less

0

0

Some high school

0

0

High school graduate

1 (2.4)

0

Some college

14 (33.3)

12 (28.6)

Bachelor's degree

16 (38.1)

13 (3 1.0)

Graduate degree

11 (26.2)

17(40.5)

Characteristic
Child

Target Children
(n =42)

Education

Of those completing the questionnaires, 95% were mothers of the child. Parental
ages ranged from 30 to 58 (M = 42.89, SD= 5.5), and 88% were married and 12%
divorced. When asked to report total family income, 45 % made $100,000 and above,
2 1% made between $75,000 and $99,999, 14% made between $50,000 and $74,999, 8%
made between $35,000 and $49,999, 7% made between $25,000 and $34,999, and 4%
made between $15,000 and $24,999. When respondents were asked about their highest
level of education completed, 33% reported that they had a graduate degree, 35% had a
bachelors degree, 3 1% had some college or specialized training, and 1% had a high
school diploma; when respondents were asked about their spouses' highest level of
education completed, 26% reported that they had a graduate degree, 21 % had a bachelors
degree, 30% had some college or specialized training, 11 % had a high school diploma,
1% had some high school, and 1% had a 6 1h grade education or less.
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In order for children to qualify for the ASD group, the child had to be living in the

home with the family at the time of participation in the study (i.e., the child did not live in
a group home or was institutionalized) and had been diagnosed with a PDD. The PDD
diagnosis was confirmed through parent report on the Demographic and Diagnostic form,
29% were diagnosed with Asperger's, 45% with Autism, and 26% with PDD-NOS.
Children were diagnosed between the ages of 1 and 12 years, with the mean age of
•
diagnosis being 4.97 years old (SD= 2.97). Over 64% were diagnosed before the age of
five years, with 83% being diagnosed by the age of eight years. The modal age of
diagnosis was three years. Of these diagnoses, 33% were made by a psychologist, 24%
by a neurologist, 24% by a psychiatrist, 14% by a pediatrician, and 5% by another
professional. In addition, according to parent report, 36% of target children in the ASD
sample had also been diagnosed with ADHD, 36% with an anxiety disorder, 14% with
depression, 14% with Oppositional Defiant Disorder, 6% with a learning disability, 5%
with Conduct Disorder, 7% with Mental Retardation, 26% with another diagnosis not
listed, and 36% with no other diagnoses. When asked to rate their child's overall level of
cognitive functioning, 14% reported "Well Below Average," 31 % " Below Average,"
33% "Average," 7% "Above Average," and 14% said "Well above Average."
With regard to school placement, parents of a child with an ASD reported that
24% were placed in a regular classroom or inclusion classroom, 36% received special
services such as an aide and/or resource room, 29% were placed in a self-contained
classroom, 10% were home schooled, and 2% were not enrolled in school at the time of
participation. When asked about special services the child had received (either at the time
of participation or in the past), 45% had received ABA therapy, 52% early intervention
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services, 71 % occupational therapy, 21 % physical therapy, 38% psychological treatment,
91 % speech therapy, and 33% other services such as group therapy and specialized diets.
Five percent reported receiving no additional services. In reference to medication, 31 %
were not on medication at the time of participation, except for allergy medications,
whereas the remaining children with an ASD (69%) were on various medications, such as
Abilify, Concerta, Focalin, Risperdal, Strattera, Vyvanse, and Zoloft, to name a few .
When describing the typically-developing siblings in the ASD group, parents
reported that 79% attended traditional public schools, 5% traditional private schools, 7%
college or university, and 10% were home schooled. Children's grade levels ranged from
0 to 14 (M = 6.79, SD= 3.243). When asked to rate their child's overall performance in
school, 79% were rated as A-B students, 19% B-C students, and 2% C-D students. In
addition, according to parent report, 21 % of typically-developing siblings in the ASD
sample had been diagnosed with ADHD, 9.5% with an anxiety disorder, 12% with
depression, 7% with a learning disability, and 10% with another diagnosis not listed,
whereas 57% had no reported diagnoses. Fourteen percent of the typically-developing
siblings were reportedly on medication to treat the above disorders at the time of
participation.
Parents of the control group were also asked to report any present diagnoses, and
10% of the target children in the control group had been diagnosed with ADHD, 7% with
a learning disability, 12% with an anxiety disorder, 5% with depression, 2% with
Oppositional Defiant Disorder. A total of 79% of the typically-developing target children
in the control group had no reported diagnoses. When asked about the type of school the
target child attended, parents reported that 55% attended traditional public schools, 38%
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traditional private schools, and 7% attended a traditional school other than those listed.
Target children's grade levels ranged from 3 to 12 (M = 7.48, SD= 2.80). When asked
to rate their child's overall performance in school, 76% were rated as A-B students, 19%
B-C students, and 5% C-D students. Sixteen percent of the target children in the control
group were on medication to treat the disorders listed above at the time of participation.
In regard to the siblings in the control group 10% have been diagnosed with
ADHD, 7% with a learning disability, 2% with Oppositional Defiant Disorder, and 88%
with no reported diagnoses. When asked about the type of school the siblings attended,
57% attend traditional public schools, 40% traditional private schools, and 2% attend a
traditional school other than those listed. Target children's grade levels ranged from 1 to
12 (M = 7.24, SD= 2.94). When asked to rate their child's overall performance in
school, 78% were rated as A-B students, 19% B-C students, and 2% C-D students. Seven
percent of the siblings in the control group were on medication to treat the disorders
listed above at the time of participation.
Due to the disparity between the number of males and females who are diagnosed
with an ASD, a disproportionate number of target children recruited for the ASD group
were male. Likewise, externalizing behaviors often show a developmental trend that
varies across age. Given these two considerations, it was important that age and gender of
the target children within the ASD and control groups be as similar as possible. To
decrease group differences on these variables methodologically, the target child from
each pair in the control group was matched with the target child with an ASD from the
ASD group on both age and gender. However, three parents in the control group
apparently made errors when entering the data. One parent entered data for the child
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instructed to be the target child as the sibling and vice versa. Although that maintained a
gender match, this control participant was not an age match. One parent reported her
daughter (target child) to be 16 years old when recruited but was reportedly 15 years old
per the age and date of birth entered in the demographic form. Therefore, this control
participant was also not an age match. Finally, one parent apparently completed the
demographic form for the target child and sibling on the same child, which was the
identified sibling. Therefore, this control participant was neither and age nor a gender
match. Unfortunately, these errors could not be detected until data cleaning, and data
could not be collected to replace these participants because of expired licenses for
copyrighted measures. However, independent samples t-tests between the ASD and
control groups indicated that target child age and gender did not differ between the two
groups: age (M = 12.81, SD= 3.02 for ASD; M = 12.86, SD= 3.00 for control), t(82) =
.07, p = .94, and gender (M = .21, SD= .42 for ASD; M = .24, SD= .43 for control, with
gender coded O = male, 1= female), t(82) = .26, p = .80. Therefore, the attempt for a
100% age and gender match did result in the ASD and control groups being homogenous
in terms of these two demographics for the target children.
The target children consisted of 33 males and nine females for the ASD group and
32 males and 10 females for the control group. Within the ASD group, typicallydeveloping siblings consisted of 17 males and 25 females. Forty-three percent of the
sibling pairs were of the same gender, and 57% were of different genders within the ASD
group. Within the control group, children designated as the sibling consisted of 48%
males and 52% females. Fifty-seven percent of the sibling pairs were of the same gender,
and 43% were of different genders within the control group.
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As described in the Results section, preliminary analyses of group demographics
were conducted to determine if any substantial differences were present within the
sample and, if so, they were controlled statistically.
Measures
Demographic and Diagnostic Forms
Two separate demographic forms were completed, one for the ASD group and
one for the control group. Parents in the ASD group completed the Demographic and
Diagnostic Form (Appendix A), which requested information on the child with an ASD,
their typically-developing sibling, the individual completing the questionnaires, and other
family dynamics. Information about the child with an ASD included descriptors such as
age, gender, diagnosis, age of diagnosis, age when symptoms were noticed, and
education history. Requested information about the typically-developing sibling included
descriptors such as age, gender, education history, and any diagnoses that may be present.
Other requested family factors included information such as: who lives in the household,
nature of employment of parents, and amount of income.
Parents in the control group completed a Demographic Form (Appendix B),
which requested similar information about both typically-developing children, the
individual completing the questionnaire, and other family dynamics. Information
requested about the control children included factors such as age, gender, educational
history, and any diagnoses that may be present. Parents completed separate forms about
each child that was selected to participate in the study. Other requested family factors
included information such as who lives in the household, nature of employment of
parents, and amount of income.
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Child Behavior Checklist for Ages 6 to 18 (CBCU6-18)
The Child Behavior Checklist for children ages 6 to 18 is a 113-item, broadband
measure of child psychopathology often used to measure externalizing behaviors,
internalizing symptoms, and social problems in children (Achenbach & Rescorla, 2001).
As this measure is copyrighted, a license was purchased in order to use it online for the
sample size and duration of the current study. Each parent completed two CBCLs-one
for the target child and one for the sibling. All items were completed on a 3-point Likert
scale ranging from not true to very true or often true. Examples include: "Complains of
loneliness," "Impulsive or acts without thinking," "Disobedient at school," and "Too shy
or timid" (Achenbach & Rescorla). Scores load onto eight syndrome scales:
Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, Social Problems,
Thought Problems, Attention Problems, Rule-Breaking Behavior, and Aggressive
Behavior. An Internalizing Problems Composite is formed with the Anxious/Depressed,
Withdrawn/Depressed, and Somatic Complaints scales, whereas Rule-Breaking Behavior
and Aggressive Behavior load onto an Externalizing Problems Composite. All eight
syndrome scales also load onto the Total Problems Composite (Achenbach & Rescorla).
In the current study, the Externalizing Problems Composite, Internalizing Problems
Composite, and Social Problems scale were used in analyses as measures of their
respective psychopathology. Specifically, the Externalizing Problems Composite of the
target children (ASD and control) was used as a predictor variable in the planned
analyses to test the hypotheses. The Internalizing Problems Composite of the target
children (ASD and control) was used as a predictor variable in the planned exploratory
analyses. The Externalizing Problems Composite, Internalizing Problems Composite, and
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Social Problems scale of the typically-developing siblings in the 84 pairs were used as
outcome variables for the planned analyses to test the hypotheses as well as for the
planned exploratory analyses.
The CBCU6-18 produces age-adjusted, norm-based T-scores, with a mean of 50
and a standard deviation of 10. AT-score below 65 is considered normal (93rd percentile
and below), from 65 to 70 is in the borderline clinical range (93rd to 97th percentile), and
70 or higher is considered in the clinical range (98th percentile and above). T-scores were
used for analyses of the Externalizing and Internalizing Problems Composites; however,
due to truncation of T-scores for the syndrome scales, the current study used raw scores
for analyses of the Social Problems scale. The Externalizing Problems Composite, r =.92,
a =.94, Internalizing Problems Composite, r = .91 , a= .90, and the Social Problems

scale, r = .90, a = .82, have shown high test-retest reliability and internal consistency
(Achenbach & Rescorla, 2001).
For the current sample, because CBCLs were collected for sibling pairs, there
were a total of 168 of these measures. Internal consistency coefficients for the two
composites and one scale of interest were calculated for the total sample (n =· 168
CBCLs), yielding alpha coefficients of .88, .89, and .77, for the Externalizing Problems
Composite, Internalizing Problems Composite, and the Social Problems scale,
respectively. Given that only sibling CBCLs were used as outcome measures, internal
consistency coefficients also were calculated for the sibling CBCLs only (n = 84),
yielding alpha coefficients of .90, .89, and .79, for the Externalizing Problems
Composite, Internalizing Problems Composite, and the Social Problems scale,
respectively. Reliability analyses of the CBCL for children with an ASD only were also
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conducted. For this group, only the Externalizing and Internalizing Problems Composites
were used as predictors; therefore, internal consistency was calculated only for these two
composites, resulting in a= .86 and a= .87, respectively.
Children's Social Behavior Questionnaire (CSBQ)

The Children's Social Behavior Questionnaire is a measure of autism symptom
severity for children and adolescents, ages 3 to 18 years (Luteijn, Luteijn, Jackson,
Volkmar, & Minderaa, 2000). Each parent completed one CSBQ (i.e., on the target child
only). Parents rated their child on a scale from O to 2, with O=it does not describe the
child, 1 =infrequently describes the child, and 2-clearly applies to the child (Luteijn et

al.). The latest edition of the CSBQ is composed of six scales and an overall severity
scale (Hartman, Luteijn, Serra, and Minderaa, 2006). The six scales are as follows: The
"behavior/emotions not optimally tuned to the social situation/aggressive behavior" scale,
the "reduced contact and social interest/withdrawn" scale, the "difficulties in
understanding social information" scale, the "orientation problems in time, place, or
activity" scale, The "stereotyped behavior" scale, and the "fear of and resistance to
changes" scale (Hartman et al., 2006). In psychometric studies of the CSBQ, Cronbach's
alpha for the total scale was .94 and ranged from .76 to .90 for the six subscales (Hartman
et al.). Inter-rater reliability was also good with ICC equal to .86 for the whole scale and
ranging from .75 to .89 for the six subscales. Test-retest reliability was also good for the
whole scale, r = .90, and the six subscales (r ranged from .82 to .89; Hartman et al.). The
CSBQ has been validated against both the Autism Behavior Checklist (ABC) and the
CBCL and appears to be a reliable measure of autism symptom severity (Hartman et al.).
The CSBQ Total Score was used as a criterion check for differences between the target
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children in the ASD and control groups, and was a hypothesized moderator for
Hypothesis 4. The CSBQ Total Score showed good internal consistency for both groups,
a= .91 (ASD group) and a= .86 (control group), as well as for the total sample, a= .97.

Parenting Stress Index - Short Form
The Parenting Stress Index - Short Form is a 36-item measure of parental stress
on a 5-point Likert scale from I-Strongly Agree to 5-Strongly Disagree. As this measure
is copyrighted, a license was purchased in order to use it online for the sample size and
duration of the current study. The measure contains items such as: "My child makes more
demands on me than most children" and "I feel that my child is very moody and easily
upset." Scores load onto three scales: Parental Distress, Parent-Child Dysfunctional
Interaction, and Difficult Child which combine to yield a Total Stress score. The Total
Stress score is a measure of the overall level of parenting stress the parent is
experiencing; The Parental Distress scale indicated the amount of distress the parent is
experiencing in their parent role as a function of their own personal factors; the ParentChild Dysfunctional Interaction scale is a measure of the extent to which the parent-child
interaction is not reinforcing to the parent and the extent to which the parent perceives the
child as not meeting their expectations; and the Difficult Child scale examines the
personal and behavioral characteristics of a child that makes them either easy or more
difficult to manage (Abidin, 1995). The PSI/SF also generates a Defensive Responding
scale which assesses whether the client is attempting to minimize any indication of
problems or stress (Abidin, 1995).
The PSI/SF scales have shown strong test-retest reliability and internal
consistency (Total Stress, r

=.84 and a= .91; Parental Distress, r = .85, and a= .87;
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Parent-Child Dysfunctional Interaction, r = .68 and a= .80; and Difficult Child r = .78
and a= .85 respectively; Abidin, 1995). The PSI/SF has been shown to strongly
correlate with the full-length PSI which indicates the short form contains sufficient
validity. The correlations include: r = .94 for the Total Stress scale, r = .92 for the
Parental Distress scale (with the Parent Domain PSI scale), r = .75 and r = .77 for the
Parent-Child Dysfunctional Interaction scale (with the Reinforces Parent and
Acceptability subscales, respectively of the Child Domain PSI scale), and r = .87 for the
Difficult Child scale (with the Child Domain PSI scale; Abidin, 1995). Because the Total
PSI Scale includes constructs that overlap with the predictors and outcome (namely the
CBCL Externalizing Behaviors Composite), only the Parental Distress Scale was used as
a control variable in the current sample and showed excellent internal consistency, a=
.90.
Alabama Parenting Questionnaire
The Alabama Parenting Questionnaire is a 42-item measure of parenting practices
during which parents rate their responses on a 5-point Likert Scale from 1 to 5: I -Never,
2-Almost Never, 3-Sometimes, 4-0ften, and 5-Always (Frick, 1991; Shelton, Frick, &
Wootten, 1996). Examples of items include, "you have a friendly talk with your child;"
"you let your child know when he/she is doing a good job with something;" "you let your
child out of a punishment early;" "the punishment you give your child depends on your
mood;" and" your child is out with friends you don' t know" Items load onto five scales:
Parental Involvement, Positive Parenting, Poor Monitoring/Supervision, Inconsistent
Discipline, and Corporal Punishment. All scales except for Corporal Punishment, a =
.46, showed sufficient internal consistency ranging from a= .67 to a= .80 (Shelton et al.,
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1996). For the current sample, coefficient alphas for each scale revealed reliability
consistent with the literature: Parental Involvement, a= .70, Positive Parenting, a= .69,
Poor Monitoring/Supervision, a= .71, Inconsistent Discipline, a= .75, and Corporal
Punishment, a = .56.
In the current study, a Positive Parenting Composite and a Negative Parenting
Composite were created by summing the z-scores of the respective scales. Specifically, a
Positive Parenting Composite was created by summing the Parental Involvement and
Positive Parenting scales, which were significantly positively correlated, r

= .27, p =

.015. A Negative Parenting Composite was created by summing the Poor
Monitoring/Supervision and Inconsistent Discipline scales, which were significantly
positively correlated, r = .30, p

= .005. However,

because Poor Monitoring/Supervision

and Corporal Punishment were significantly negatively correlated, r

= -.23, p = .033, and

Inconsistent Discipline and Corporal Punishment were also negatively correlated (albeit
non-significantly), r = -.03, p

= .81, the Corporal Punishment scale was not included in

the Negative Parenting Composite. Excluding the Corporal Punishment scale from the
Negative Parenting scale was further justified by its low internal consistency. Only the
Negative Parenting Composite related to sibling outcomes and was used as a control
variable.
Procedure
The current study was part of another ongoing project. Approval from The
University of Southern Mississippi Institutional Review Board (Appendix C) was
obtained before starting data collection for the current study. A total of 111 parents with
a child with an ASD already participated in a Time 1 data collection (in 2008). These
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families were recruited via email to listservs of autism support groups and schools as well
as through a snowball sampling technique. All 111 parents consented to be contacted for
additional studies, and each parent was invited to participate in a Spring 2010 data
collection involving Time 2 for the ongoing study and Time 1 for the current study. A
total of 85 parents participated and, of these, 42 parents had both a child with an ASD
and a biological sibling of that child in the correct age range for inclusion in the current
study.
Control group participants were recruited through email listservs to institutions
(e.g., schools, universities), flyers sent home through schools, contacts in research
databases, and snowball sampling techniques. The control group was matched on both
age and gender. Specifically, one child (the target child) from a pair of control siblings
was matched on age and gender to a child with an ASD from a pair of siblings in the
ASD group.
Once parents agreed to participate they were sent their own unique link via email
to a secure survey website on which the measures were completed. Prior to completion
of any of the questionnaires, electronic consent was obtained (Appendix D for ASD
group; Appendix E for control group). Along with the link, each participant received
detailed instructions explaining which child to refer to when completing the
questionnaires. Those families with multiple children meeting the necessary
requirements were instructed to choose the sibling closest in age to their child with an
ASD (or the target child in the control group). The parents completed the demographic
(and diagnostic) questionnaire, CSBQ, and two CBCLs, along with other measures that
are part of the Time 2 data collection for the other study. Parents were allowed to return
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to the website to complete unfinished questionnaires at a later time if it was not possible
to complete them all at once. Once all data were collected, they were coded in
preparation for analysis.
Data Analytic Plan
Hypothesis 1 (that higher levels of externalizing behaviors in target children
across the sample would relate to higher levels of externalizing behaviors, internalizing
symptoms, and social problems in their siblings) was tested with a series of three multiple
regression analyses. Hypothesis 2 (that siblings of target children with an ASD would
have higher levels of externalizing behavior, internalizing symptoms, and social problems
than siblings of target children in the control group) was analyzed using three separate
analyses of covariance (ANCOVA) as suggested by Huberty & Morris (1989).
Hypothesis 3 [that the relation between levels of externalizing behaviors in target
children and levels of externalizing behaviors, internalizing symptoms, and social
problems in their siblings would be moderated by diagnostic status (ASD vs. control);
full sample] and Hypothesis 4 (that the relation between levels of externalizing behaviors
in target children and level_s of externalizing behaviors, internalizing symptoms, and
social problems in their siblings would be moderated by autism symptom severity; ASD
sample only) were analyzed using a series of moderated multiple regression analyses to
test for the hypothesized interactions following the procedures outlined by Baron and
Kenny (1986). Descriptive statistics of each of the variables of interest are displayed in
Table 2 and intercorrelations among these variables are presented in Tables 3 (overall
sample) and 4 (ASD sample).
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Table 2
Descriptives of Variables of Interest
Range
Potential a Actual

M

SD

CSBQ Total Score

37.38

15.48

Target Child CBCL Ext. Prob.

51.57

10.23

33-71

Sibling CBCL Ext. Prob.

46.31

10.76

33-75

Sibling CBCL Int. Prob.

47.55

11.81

33-72

2.17

3.00

0-22

0-10

4.43

5.46

0-98

0-31

Target Child CBCL Ext. Prob.

45.12

7.02

33-62

Sibling CBCL Ext. Prob.

43.29

9.55

33-66

Sibling CBCL Int. Prob.

43.17

8.64

33-64

1.05

1.53

N

ASD Group

42

Sibling CBCL Social Prob.
Control Group
CSBQ Total

Sibling CBCL Social Prob.

0-98

15-77

42

0-22

0-6

Note. CSBQ = Children's Social Behavior Questionnaire; CBCL = Child Behavior Checklist; Ext. Prob.= Externalizing Problems

Composite T-score; Int. Prob. = Internalizing Problems Composite T-score; Social Prob.= Social Problems scale raw score.
• T-scores have a normative mean of 50 and standard deviation of 10.

Table 3
Intercorrelations of Variables of Interest (Overall Sample)
1
1. Target Ext. Comp.
2. Target Int. Comp.
3. Target Soc. Prob
4. Sibling Ext. Comp.

2

3

4

5

6

7

8

9

10

.54**

.57**

.22*

.36**

.25*

.49**

.01

.09

.40**

.79**

.24*

.46**

.39**

.70*

-.04

.12

.36**

.16

.45**

.38**

.80**

-.14

.08

.43**

.59**

.68**

.12

-.07

-.07

.11

.75**

.30**

-.09

.07

.3 1**

.24*

-.04

-.02

.27

-.22*

.06

.45**

-.21 t

.17

5. Sibling Int. Comp.
6. Sibling Soc. Prob.
7. CSBQ Total
8. Neg. Parenting
9. Pos. Parenting

-.02

10. Parental Distress
Nore. CBCL = Child Behavior Checklist;

Ext. Comp. = CBCL Externalizing Problems Composite; Int. Comp. = CBCL Internalizing Problems Composite; Soc. Prob. = CBCL Social Problems scale;

CSBQ = Children's Social Behavior Questionnaire; APQ = Alabama Parenting Questionnaire; Neg. Parenting= APQ Negative Parenting Composite; Pos. Parenting= APQ Positive Parenting
Composite; Parental Distress = Parental Stress Index - Shmt Form Parental Distress scale. N = 84. ** p < .0 I.

* p < .05.

tp

< . 10.

Table 4

Intercorrelations of Variables of Interest (ASD Sample)
1
1. Target Ext. Comp.
2. Target Int. Comp.
3. Target Soc. Prob

2

3

4

5

6

7

8

9

10

.45**

.54**

.09

.3 1*

.20

.52**

.37*

.04

.34*

.70**

.15

.56**

.39*

.54**

.3ot

.11

.23

.02

.50**

.3o t

.61 **

.28 t

.03

.24

.57**

.69**

.01

.11

-.08

.09

.76**

.25

.19

.07

.30 t

.12

.17

-.05

.26

.18

.07

.18

-.04

.48**

4. Sibling Ext. Comp.
5. Sibling Int. Comp
6. Sibling Soc. Prob.
7. CSBQ Total
8. Neg. Parenting
9. Pos. Parenting

-.01

10. Parental Distress
Note. CBCL = Child Behavior Checklist; Ext. Comp. = CBCL Externalizing Problems Composite; Int. Comp. = CBCL Internalizing Problems Composite; Soc. Prob. = CBCL Social Problems scale;
CSBQ = Children's Social Behavior Questionnaire; APQ = Alabama Parenting Questionnaire; Neg. Parenting= APQ Negative Parenting Composite; Pos. Parenting = APQ Positive Parenting
Composite; Parental Distress = Parental Stress Index - Short Form Parental Distress scale. n = 42.

** p < .01. * p < .05.

tp

< .IO.
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CHAPTER III
RESULTS
Control Variables
The age and gender of target children were methodologically controlled via the
matching procedure. Other possible covariates for Hypotheses 1 and 4 were determined
using zero-order correlations between the possible control variables and the outcome
variables (Table 5 for overall sample; Table 6 for ASD sample). Using a liberal cut-off
(p < .20), any variables found to relate to the outcome variables (CBCL Externalizing

Problems Composite, CBCL Internalizing Problems Composite, or CBCL Social
Problems scale) were controlled for statistically. For the overall sample, results showed
that the correlations between the outcome variables and family income, family size, target
child's birth order, and parents' scores on the PSI Parent Distress scale met the p < .20
cut-off. Thus, these four variables were statistically controlled when testing Hypothesis 1.
For the ASD only sample, family income, target child's birth order, and parents' scores
on the PSI Parent Distress scale met the p < .20 cut-off. Thus, these four variables were
statistically controlled when testing Hypothesis 4.
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Table 5

Correlations of Possible Covariates with Outcome Variables for Hypothesis 1 (Overall
Sample)
CBCL Outcome Variables
Possible Covariates
CSBQ Total
Income

Sibling Ext.
Comp.
.115
-.14

Sibling Int.
Comp.
.30**

Sibling Soc.
Prob. Scale
.24*

-.22*

-.27*

.18 a

.14

.15 a

Target Child' s Gender

-.17 a

-.05

-.11

Target Child's Birth Order Rank

-.30**

-.25*

-.23*

Target Child's Race Dichotomized

-.02

.002

-.06

Sibling's Age

-.03

.01

-.12

Target Child' s Age

.16 a

.15

Sibling's Gender

.01

Sibling' s Birth Order Rank

.03

-.01

.13

-.004

.01

-.05

Sibling' s Race Dichotomized

a

PSI Parental Distress

.11

.31 **

.27*

APQ Negative Parenting Composite

.08

.01

.07

APQ Positive Parenting Composite

-.07

.07

-.02

Age Discrepancy Among Pairs (AV)

-.11

.04

.03

.05

.12

-.20 a

-.17 a

Gender Match/Mismatch
Family Size

a

.09
-.21

a

Note. CSBQ = Children's Social Behavior Q uestionnaire; CBCL = Child Behavior C hecklist; Ext. Comp. = CBCL Externalizing

=CBCL Internalizing Problems Composite; Soc. Prob. Scale =C BC L Social Problems Scale; APQ
=Alabama Parenting Questionnaire; AV =Absolute Value . Gender coded O =male, 1 =female. Gender Match/Mismatch coded O=
Problems Composite; Int. Comp.

match, 1 = mismatch. N = 84 .

** p < .0 1. * p < .05. •p < .20.
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Table 6

Correlations of Possible Covariates with Outcome Variables for Hypothesis 4 (ASD
Sample)
CBCL Outcome Variables
Possible Covariates

Sibling Ext.
Comp.

Sibling Int.
Comp.

.01
-.30 a

.25 a

.12

-.26 a

-.37*

.13

.18

.19

Target Child's Gender

-.17

-.07

-.07

Target Child's Birth Order Rank

-.46**

-.33*

-.32*

Target Child's Race Dichotomized

-.10

-.03

-.02

Sibling's Age

-.13

-.01

-.16

Sibling's Gender

-.02

.04

.13

.09

.11

.22 a

-.10

-.03

CSBQ Total
Income
Target Child's Age

Sibling's Birth Order Rank
Sibling' s Race Dichotomized

Sibling Soc.
Prob. Scale

-.02

PSI Parental Distress

.09

.30 a

.26 a

APQ Negative Parenting Composite

.11

.19

.17

APQ Positive Parenting Composite

-.08

.07

-.05

Age Discrepancy Among Pairs (AV)

-.15

-.08

-.003

.09

-.12

.07

-.14

-.05

-.04

Gender Match/Mismatch
Family Size

Note. CSBQ = Children's Social Behavior Questionnaire; CBCL = Child Behavior Checklist; Ext. Comp.= CBCL Externalizing

Problems Composite; Int. Comp. = CBCL Internalizing Problems Composite; Soc. Prob. Scale = CBCL Social Problems Scale; APQ
= Alabama Parenting Questionnaire; AV = Absolute Value. Gender coded O = male, I =female.Gender Match/Mismatch coded O =
match, I = mismatch. N = 84.

** p < .01. * p < .05. •p < .20.
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For Hypotheses 2 and 3, propensity scores were calculated, as per Rosenbaum and
Rubin (1983). First, possible covariates were determined using independent samples ttests to examine differences between the ASD and control groups on possible control
variables (Table 7). Gender match/mismatch, family size, PSI Parental Distress, and the
APQ Negative Parenting Composite were found to differ between the two groups (ASD
versus control), again using a liberal cut-off (p < .20). These variables were then entered
into a binary logistic regression as predictors of group membership (ASD or control).
The predicted probability scores from these logistic regressions were saved and served as
a single covariate. According to Cepeda, Boston, Farrar, and Strom (2003), utilizing
propensity scores to control for differences in possible confounds between groups
optimizes power in studies with a small sample size because of their conservative use of
degrees of freedom.
Table 7

Independent Samples t-testfor Propensity Score Calculation for Hypotheses 2 and 3
ASD Group
Variables

M

SD

Control Group
M

SD

t(l ,82)

Target Child Birth Order Rank

2.00

1.04

1.88

.94

-.55

Income

7.69

1.59

7.88

1.33

.60

28.02

9.29

19.98

6.40

-4.63 ***

APQ Negative Parenting Composite

-.26

.72

.26

.81

3.11 **

APQ Positive Parenting Composite

.04

.79

-.04

.81

-.42

Sibling Gender

.60

.50

.52

.51

-.65

12.33

2.98

12.60

3.10

.40

1.93

.8 1

2.02

.87

.52

PSI Parental Distress Scale

Sibling Age
Sibling Birth Order Rank
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Table 7 (continued).
ASD Group
Variables
Age Discrepancy Among Pairs (AV)

M

SD

2.95

2.07

2.62

1.48

.57

.50

.43

.50

3.90

1.34

4.45

1.19

Gender Match/Mismatch
Family Size

Control Group
M

t(l, 82)

SD

-.85

-1.31 a
1.98 a

Note. PSI= Parenting Stress Index - Short Form; APQ = Alabama Parenting Questionnaire; AV= Absolute Value. Gender coded O =

male, I = female. Gender Match/Mismatch coded O = match, 1 = mismatch.

*** p < .001. ** p < .01. ' p < .20.

Hypothesis Testing
Analyses for Hypothesis 1

Three multiple regression analyses were used to examine whether externalizing
problems in the target child predicted externalizing problems, internalizing problems, and
social problems in a typically-developing sibling (Table 8).
Table 8
Results of Three Multiple Regression Analyses of Target Child CBCL Externalizing
Problems Composite Predicting Sibling CBCL Externalizing Problems Composite,
Sibling CBCL Internalizing Problems Composite, and Sibling CBCL Social Problems
Scale (Hypothesis 1)

Criterion Variables
Predictor Variables
Model 1
R
F(4,79)

Sibling CBCL
Ext. Prob.
.12 *
2.59

Sibling CBCL
Int. Prob.
.18
4.38

**

Sibling CBCL
Social Prob.
.17
4.10

**
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Table 8 (continued).
Criterion Variables
Predictor Variables
Model 1
Family Income
Target Birth Order
PSI Parental Distress
Family Size
Model2
iJR
iJF( l ,78)

Sibling CBCL
Ext. Prob.
-.07
-.25

*

Sibling CBCL
Int. Prob.
-.17

-.23

-.17

-.15

.08

.28

-.11

-.08

.03 t

Sibling CBCL
Social Prob.

.05

**

.25

*
*

-.04

*

.01

2.90

4.90

.79

Family Income

-.01

-.10

-.2ot

Target Birth Order

-.26 *

-.18

-.16

PSI Parental Distress

-.004

.18

Family Size

-.11

Target Child CBCL Ext. Comp.

.2ot

Note. PSI =Parenting Stress Index - Short Form; CBCL Ext. Comp.

.21 t

-.09
.25

-.04

*

.10

=Child Behavior Checklist Externalizing Composite. Beta-

weights reported for each predictor.

**p<.01. * p< .05. tp< .10.

For all three analyses, the four control variables (family income, family size, target
child's birth order, and the PSI Parent Distress scale) were entered in Step 1 and the
CBCL Externalizing Problems Composite for the target child was then entered in Step 2
predicting each criterion. Results from the analysis of the target child CBCL
Externalizing Problems Composite as a predictor of the sibling CBCL Externalizing
Problems Composite was marginally significant, iJF(l,78) =2.90, p

=.093, i1R2 =.032.

The CBCL Externalizing Problems Composite was a significant predictor of the sibling
CBCL Internalizing Problems Composite, iJF( l ,78) =4.895, p

=.030, i1R2 =.048.
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However, the analysis examining the sibling CBCL Social Problems scale as the criterion
variable was not significant, L'.IF(l,78) = .786, p

= .378, L'.1R2 = .008.

Analyses for Hypothesis 2
Hypothesis 2 was analyzed using three separate analyses of covariance
(ANCOVA) as suggested by Huberty & Morris (1989). For each analysis, the propensity
score was used as a covariate and diagnostic status (ASD versus control) was the
independent variable. The dependent variables in the three analyses were the scores on
the CBCL Externalizing Problems Composite, CBCL Internalizing Problems Composite,
and CBCL Social Problems scale for the siblings (Table 9).

Table 9
Results of Three ANCOVAs Examining Differences in Sibling CBCL Externalizing Problems Composite, Sibling CBCL Internalizing
Problems Composite, and Sibling CBCL Social Problems Scale According to Group (Hypothesis 2)

Source
Covariate
Propensity Score
Main Effect
Group
Note. Group = ASD or Control

* p< .05.

Sibling Externalizing Problems

Sibling Internalizing Problems

ss

ss

MS

F(2,81)

227.76

227.76

2.23

475.63

.12

.12

.001

.21

MS
475.62

.21

Sibling Social Problems

ss

MS

4.64*

22.34

22.34

4.1*

.002

.22

.22

.04

F(2,81)

F(2,81)
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Analysis of sibling CBCL Externalizing Composite as the dependent variable did not
result in a significant group difference (ASD versus control), F(l,81) = .001, p = .973.
Likewise, no group differences we.re found for the sibling CBCL Internalizing
Composite, F(l,81) = .002, p

=.964, or the sibling CBCL Social Problems scale F(l,81)

=.040, p = .843.
Analyses for Hypothesis 3
Hypothesis 3 was analyzed using a series of moderated multiple regression
analyses to test for the hypothesized interactions following the procedures outlined by
Baron and Kenny (1986). To reduce multicollinearity and to aid with the interpretation of
post-hoc plots should a significant interaction be found, relevant scores were centered
(subtracting the sample mean from each individual score, resulting in an overall sample
mean of zero) prior to the creation of interaction terms (Frazier, 2004). Interaction terms
were then created by multiplying the centered predictor and moderator variables (Frazier,
2004 ). The propensity score was entered in Step 1 as a control. The Externalizing
Problems Composite for the target child and diagnostic status (ASD versus control;
dummy coded) was entered in Step 2. The interaction term between the target child's
Externalizing Problems Composite and diagnostic status was entered in Step 3. The
criterion variables were the scores on the CBCL Externalizing Problems Composite,
CBCL Internalizing Problems Composite, and CBCL Social Problems scale for the
2

siblings. For each analysis, the L1R for Model 3 and the .B-weight for the interaction was
examined for significance.
With the sibling CBCL Externalizing Problems Composite as an outcome,
neither the target Externalizing Problems Composite, /J = .17, t = 1.44, p

= .16, nor
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diagnostic status, /J =-.04, t = .24, p = .81, produced significant main effects in Step 2.
The interaction term (target CBCL Externalizing Composite X diagnostic status) also was
not significant in step 3, L'.lF(l ,79) = 1.43, L'.1R2 =.02, p

=.24, (Table 10).

Table 10
Results of Moderated Multiple Regression Analysis of Target Child CBCL Externalizing
Problems Composite by Group Interaction Predicting Sibling CBCL Externalizing
Problems Composite (Hypothesis 3)

Model 1

Model 2

Model3

(Control)

(Main Effects)

(2-way Interaction)

.22*

.18

.04

Ext. Prob. Composite

.17

.25

Group

-.04

.04

Predictor

Propensity Score

-.16

Ext. Prob. X Group

R2
R2~

.05*

.07

.09

.02

.02

Note. CBCL = Child Behavior Checklist; Ext. Prob. = CBCL Externalizing Problems; Group = ASD or Contro l; Ext. Prob. X Group =
Interaction between CBCL Externalizing Problems Composite and Group. Beta-weights reported for each predictor.

*p<.05.

With the sibling CBCL Internalizing Problems Composite as an outcome, the target
CBCL Externalizing Problems Composite emerged as a significant predictor in Step 2, /J

=.30, t =2.68, p = .01, although diagnostic status did not, /J =-.06, t =-.43, p =.67.
Again, the interaction term (target CBCL Externalizing Problems Composite X
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diagnostic status) did not result in a significant increase in explained variance, L1F(l ,79) =
2

.01, L1R < .01, p = .92, in Step 3 (Table 11).
Table 11

Results of Moderated Multiple Regression Analysis of Target Child CBCL Externalizing
Problems Composite by Group Interaction Predicting Sibling CBCL Internalizing
Problems Composite (Hypothesis 3)
Model 1

Model2

Model3

(Control)

(Main Effects)

(2-way Interaction)

Predictor

Propensity Score

.25t

.31 **

Ext. Prob. Composite

.30**

.29*

Group

-.06

-.06
.01

Ext. Prob. X Group

Rz

.10**

R2.0.

.17*

.17

.08*

.00

Note. CBCL = Child Behavior Checklist; Ext. Prob. = CBCL Externalizing Problems; Group= AS D or Control; Ext. Prob. X Group =

Interaction between CBCL Externalizing Problems Composite and Group. Beta-weights reported for each predictor.

** p < .01. *p < .05.

tp < .IO.

With the sibling CBCL Social Problems scale as an outcome, neither the target CBCL
Externalizing Problems Composite, /J =.16, t = 1.41, p

= .16, nor diagnostic status, /J =-

.001, t = -.004, p = .. 997, produced significant main effects in Step 2, and the interaction
term (target CBCL Externalizing Problems Composite X diagnostic status) was not
significant in Step 3 L1F(l,79)

=.41, L1R2 = .01 , p =.52 (Table 12).
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Table 12

Results of Moderated Multiple Regression Analysis of Target Child CBCL Externalizing
Problems Composite by Group Interaction Predicting Sibling CBCL Social Problems
Scale (Hypothesis 3)
Model 1

Model 2

Model3

(Control)

(Main Effects)

(2-way Interaction)

Ext. Prob. Composite

.16

.13

Group

-.001

.00

Predictor

Propensity Score

.31 **

Ext. Prob. X Group

R2

.07

.10**

R2~

.12

.13

.02

.01

Note. CBCL = Child Behavior C hecklist; Ext. Prob. = CBCL Externalizing Problems; Group= ASD or Control; Ext. Prob. X Group =

Interaction between CBCL Externalizing Problems Composite and Group. Beta-weights reported for each predictor.

** p < .0 1.

t p < .10.

Analyses for Hypothesis 4
For Hypothesis 4, only data from the ASD group were analyzed (n = 42). Total
family income, target child birth order rank, and PSI Parental Distress were controlled for
in Step 1; the Externalizing Problems Composite and the CSBQ Total score for the target
child were entered in Step 2. The interaction term between the target Externalizing
Problems Composite and CSBQ Total score (both centered prior to creating the
interaction term) was entered in Step 3. The criterion variables were the scores on the
Externalizing Problems Composite, Internalizing Problems Composite, and Social

\
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Problems scale for the siblings. For each analysis, the ~R2 for Model 3 and the P-weight
for the interactions were examined for significance.
With the sibling CBCL Externalizing Problems Composite as an outcome, neither
the target Externalizing Problems Composite, p = .03, t = .14, p = .89, nor target CSBQ
Total scores, p = -.04, t = -.24, p = .81 , produced significant main effects in Step 2.
Likewise, adding the interaction term (target CBCL Externalizing Composite X CSBQ
Total scores) in Step 3 did not result in a significant increase in explained variance,
LJF(l,35) = .48, L1R2 = .01 , p = .49 (Table 13).

Table 13
Results from Moderated Multiple Regression Analysis of Target Child CBCL
Externalizing Problems Composite by CSBQ Total Score Interaction Predicting Sibling
CBCL Externalizing Problems Composite (Hypothesis 4)

Model 1

Model2

Model3

(Control)

(Main Effects)

(2-way Interaction)

-.22

-.21

-.21

Predictor

Family Income
Target Birth Order Rank
PSI Parental Distress

-.42**
-.02

-.42**

-.43**

-.02

-.02

Ext. Prob. Composite

.03

.04

CSBQ Total

-.04

-.03

Ext. Prob. X CSBQ Total
R2

-.10
.26*

.26

.27
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Table 13 (continued).
Model 1

Model2

Model 3

(Control)

(Main Effects)

(2-way Interaction)

.001

.01

Predictor

R I'.\
Note. PSI

=Parental Stress Index -

Short Fonn; CBCL

=Child Behavior Checklist; Ext. Prob. =CBCL Externalizing Problems

Composite; CSBQ = Children's Social Behavior Questionnaire; Ext. Prob. X CSBQ Total = Interaction between CBCL Externalizing
Problems Composite and CSBQ Total. Beta-weights reported for each predictor.

** p < .0 1. * p < .05.

For the analysis examining the sibling CBCL Internalizing Problems Composite as an
outcome, neither the target Externalizing Problems Composite, fJ = .13, t = .70, p
nor target CSBQ Total scores, fJ = .13, t = .74, p

= .49,

= .46, produced significant main effects

in Step 2, and the interaction term (target CBCL Externalizing Composite X CSBQ Total
scores) was not significant in Step 3, L'.IF(l,35) = .33, L'.IR2 = .007, p

= .57 (Table 14).

Table 14
Results from Moderated Multiple Regression Analysis of Target Child CBCL
Externalizing Problems Composite by CSBQ Total Score Interaction Predicting Sibling
CBCL Internalizing Problems Composite (Hypothesis 4)

Model 1

Model 2

Model 3

(Control)

(Main Effects)

(2-way Interaction)

-.16

-.12

-.13

Target Birth Order Rank -.25

-.26 t

-.26 t

PSI Parental Distress

.17

.17

Predictor

Family Income

.23
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Table 14 (continued).
Model 1

Model 2

Model3

(Control)

(Main Effects)

(2-way Interaction)

Ext. Prob. Composite

.13

.14

CSBQ Total

.13

.14

Predictor

Ext. Prob. X CSBQ Total

R2
R2~

-.09
.19 *

.24

.25

.05

.007

Note. PSI = Parental Stress Index - Short Form; CBCL = Child Behavior Checklist; Ext. Prob. = CBCL Externalizing Problems

Composite; CSBQ = Children's Social Behavior Questionnaire; Ext. Prob. X CS BQ Total= Interaction between CBCL Externalizing
Problems Composite and CSBQ Total. Beta-weights reported for each predictor.

p < .05. t p < .10.

Lastly, in the analysis examining the CBCL Social Problems scale as an outcome, neither
the target Externalizing Problems Composite, fJ = .01 , t

= .04, p = .97, nor target CSBQ

Total scores, /J = .06, t = .33, p = .74, produced significant main effects in Step 2, and the
interaction term (target CBCL Externalizing Composite X CSBQ Total scores) also was
not significant,, L1F(l,35)

= .11, L1R2 = .003, p = .74, on Step 3 (Table 15).
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Table 15
Results from Moderated Multiple Regression Analysis of Target Child CBCL
Externalizing Problems Composite by CSBQ Total Score Interaction Predicting Sibling
CBCL Social Problems Scale (Hypothesis 4)

Model 1

Model 2

Model3

(Control)

(Main Effects)

(2-way Interaction)

-.30 t

-.30 t

-.30 t

Target Birth Order Rank -.23

-.23

-.23

PSI Parental Distress

.15

.15

Ext. Prob. Composite

.01

.01

CSBQ Total

.06

.07

Predictor

Family Income

.16

Ext. Prob. X CSBQ Total
Rz

-.05
.23*

Rz~

Note. PSI

.23

.23

.004

.003

=Parental Stress Index - Short Form; CBCL =Child Behavior Checklist; Ext. Prob. = CBCL Externalizing Problems

Composite; CSBQ = Children's Social Behavior Questionnaire; Ext. Prob. X CSBQ Total= Interaction between CBCL Externalizing
Problems Composite and CSBQ Total. Beta-weights reported for each predictor.

* p <.05. t p <. 10.

Planned Exploratory Analyses

Finally, analyses for Hypotheses 1, 3 and 4 were conducted substituting the target
child's CBCL Internalizing Problems Composite as the predictor/independent variable to
examine the exploratory questions. Again, no a priori hypotheses were made regarding
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the relation between target children' s internalizing symptoms and their siblings'
adjustment.
For analysis of Hypothesis 1 (Table 16), the same four control variables (family
income, family size, target child's birth order, and the PSI Parent Distress scale) were
entered in Step 1 and the CBCL Internalizing Problems Composite for the target child
was then entered in Step 2 predicting each criterion.
Table 16

Results of Three Multiple Regression Analyses of Target Child CBCL Internalizing
Problems Composite Predicting Sibling CBCL Externalizing Problems Composite,
Sibling CBCL Internalizing Problems Composite, and Sibling CBCL Social Problems
Scale (Planned Exploratory Analyses)

Predictor Variables
Model 1
R

Criterion Variables
Sibling CBCL
Sibling CBCL
Ext. Prob.
Int. Prob.

Sibling CBCL
Social Prob.

.12*

.18**

.17**

2.59

4.38

4.10

Family Income

-.07

-.1 7

-.23*

Target Birth Order
PSI Parental Distress

-.25*
.08

-.17
.28**

-.15
.25*

Family Size

-.11

-.08

-.04

.04 t
3.21
-.06
-.26*
.01
-.08

.12**
13.88
-.15
-.18 t
.15
-.03

.09**
9.06
-.22*
-. 16
.14
.01

F(4,79)

Model2
LJR
LJF(l,78)
Income
Target Birth Order
PSI Parental Distress
Famil~ Size

59

Table 16 (continued).
Predictor Variables

Sibling CBCL
Ext. Prob.

Model 2
Target CBCL Int. Comp.

Criterion Variables
Sibling CBCL
Sibling CBCL
Int. Prob.
Social Prob.
.32**

.38**

Note. PS I= Parenting Stress Index - Short Form; CBCL = Child Behavior Checklist; Ext. Prob. = Externalizing Problems Composite;

Int. Prob. = Internalizing Problems Composite; Social Prob. = Social Problems scale. Beta-weights reported for each predictor.

**p<.0 1.*p< .05. 'p<.10.

Results revealed that internalizing symptoms in the target child was a significant
predictor of both sibling CBCL Internalizing Problems Composite, iJF(l,78) = 13.88, p <

.01, l1R2 = .12, and sibling CBCL Social Problems scale, iJF(l ,78) =9.06, p

= .004, l1R2 =

.09. However, the analysis examining sibling CBCL Externalizing Problems Composite
as the criterion was only marginally significant, iJF(l,78) = 3.21, p

= .08, l1R2 = .04.

Analysis of Hypothesis 3 with target child CBCL Internalizing Problems as the
predictor resulted in main effects that mirrored the results of the previous analyses
(above) for Hypothesis 1. However, there was no main effect for or significant
interaction with diagnostic group when predicting sibling CBCL Externalizing Problems
Composite, iJF(l,79) = .49, l1R

2

Composite, iJF(l,79) = 2.56, l1R

= .01 , p = .49, sibling CBCL Internalizing Problems
2

= .02, p = .11, or sibling CBCL Social Problems scale,

.1F(l ,79) = 1.21 , i1R2 = .01 , p = .28, at Step 3. Analysis of Hypothesis 4 with the ASD
sample only had main effects mirroring the results of the previous analyses (above) for
Hypothesis 1. Again, there was no main effect for or significant interaction with autism
symptom severity when predicting sibling CBCL Externalizing Problems Composite,

.1F(l,35) = .03, i1R2 = .001, p

= .86, sibling CBCL Internalizing Problems Composite,
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L'.IF(l,35) = .16, L1K = .003, p = .69, or sibling CBCL Social Problems scale, L'.IF(l,35) =
.05, L1R2 = .001, p = .83, at Step 3.
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CHAPTER IV
DISCUSSION
The current study examined the possible relation between externalizing behaviors
in children with an ASD and externalizing behaviors, internalizing symptoms and social
problems in their typically-developing siblings. Hypothesis 1 was partially supported
with externalizing behaviors in target children across the entire sample significantly
predicting internalizing symptoms in their typically-developing siblings. However,
neither externalizing behaviors nor social problems in the typically-developing siblings
were predicted by externalizing behaviors in the target children. Hypothesis 2 was not
supported; levels of externalizing behaviors, internalizing symptoms, and social problems
in the typically-developing siblings of children with an ASD did not significantly differ
from levels found in siblings in the control group. Testing of Hypothesis 3 failed to
identify a moderator; specifically, diagnostic status was not found to moderate the
relation between externalizing behaviors in the target children and externalizing
behaviors, internalizing symptoms, or social problems in their siblings. However, as was
found when testing Hypothesis 1, there was a significant main effect for externalizing
behaviors in the target children when predicting siblings' internalizing symptoms.
Finally, testing of Hypothesis 4 also did not identify a moderator when analyzing data
from only the ASD group; specifically, autism symptom severity was not found to
moderate the relation between externalizing behaviors in the children with an ASD and
maladjustment in their typically-developing siblings.
The results of the current study, though mostly unsupportive of the proposed
hypotheses, are supportive of some of the literature addressing the adjustment of
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typically-developing siblings with an ASD. According to Meadan et al. (2010), research
on typically-developing siblings remains mixed in its findings: some siblings show no
maladjustment or varying degrees of maladjustment, whereas some others appear to
exhibit developmental benefits. Pilowsky et al. (2004) concluded that most of the
typically-developing siblings of a child with an ASD in their sample appeared well
adjusted. The authors further suggest that as typically-developing siblings grow older,
many may develop a more empathetic view of their sibling with an ASD. This was
further supported by Smith's (2006) study in which about two-thirds of her sample of
typically-developing siblings of a child with an ASD appeared to be well adjusted.
Despite these results being mostly unsupportive of the current study' s hypotheses,
it appears that a possible relation between externalizing behaviors in the target child and
internalizing symptoms in siblings was partially supported by the results testing
Hypotheses 1 and 3. Because diagnostic status was not found to moderate this relation in
Hypothesis 3 and these main effects were found across the overall sample (both the ASD
and control groups), the relation between externalizing behaviors in children with an
ASD and internalizing symptoms in their siblings may mirror the relations in any other
sibling group. Therefore, it appears maladjustment in one sibling may be related to
maladjustment in another sibling regardless of whether an ASD is present. Planned
exploratory analyses of internalizing symptoms in the target children as a predictor of
maladjustment in siblings further support this notion. Planned exploratory analyses of
Hypothesis 1 indicated that internalizing symptoms in the target children significantly
predicted internalizing symptoms and social problems in siblings for the overall sample.
Exploratory analyses of Hypothesis 3 found similar results, with internalizing symptoms
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in the target children producing significant main effects when predicting siblings'
internalizing symptoms and social problems. More importantly, exploratory analyses of
Hypothesis 4 also found similar results for the ASD group only. Internalizing symptoms
in the children with ASD significantly predicted siblings' internalizing symptoms and
social problems; however, there was no interaction with autism symptom severity. Given
these post hoc results, it appears that internalizing symptoms in the children with an ASD
was a better predictor of maladjustment in typically-developing siblings in the current
sample.
Similar results have been found in other studies .. Mikami and Pfiffner (2008)
found that children with ADHD with high levels of internalizing symptoms were reported
to have less warmth/closeness in their relationships with their siblings. This suggests that
the siblings may distance themselves from one another when high levels of internalizing
symptoms are present. Baham (2009) also found that conflict among siblings was
positively correlated with increased levels of both internalizing symptoms and
externalizing problems in a non-clinical sample. Farber (2010) found similar results
using a sample of typically-developing siblings of a child with an ASD. Typicallydeveloping children who reported warm/close relationships with their siblings with an
ASD had negatively correlated levels of self-reported internalizing symptoms. Therefore,
it is possible that higher levels of internalizing symptoms in the child with an ASD may
lead to poorer sibling relationships with less warmth/closeness and more conflict. This
poor relationship may then exacerbate the maladjustment experienced by typicallydeveloping siblings.
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The lack of significant findings in support of the current study's hypotheses may
be due to a number of factors. Maladjustment in typically-developing siblings may be
related to characteristics of the child with an ASD other than the variables analyzed in the
current study. For instance, Pilowsky et al. (2004) found that verbal abilities in the child
with an ASD appeared to be a predictor of social delays in typically-developing siblings.
Dyson (1999) found that most typically-developing siblings of children with
developmental delays were well adjusted. However, any differences in maladjustment in
typically-developing siblings appeared to be related to other family factors like family
stress rather than maladjustment in the sibling with developmental disabilities. More
specifically, Smith (2006) found that higher levels of externalizing behaviors in typicallydeveloping siblings were associated with higher levels of parental distress. Fisman et al.
(2000) suggest that the burden associated with raising a child with an ASD may spill over
onto the typically-developing siblings. Family size may also deserve consideration with
larger families possibly being better able to handle the aforementioned burden. Another
possibility suggested by Wolf et al. (1998) is that the adjustment of typically-developing
siblings of children with an ASD may vary as a function of social support and levels of
self-confidence and competence reported by the typically-developing sibling.
Verte et al. (2003) found that maladjustment in typically-developing siblings may
also depend on gender and birth order, with older sisters of a child with an ASD
appearing better adjusted than their younger counterparts. This notion was further
supported by post-hoc analyses conducted on the current sample separate from
hypothesis testing for the current study: Moderated multiple regression analyses with data
from the ASD group found that the birth order rank of the child with an ASD moderated
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the relation between externalizing behaviors in children with an ASD and externalizing
2

behaviors in their typically-developing siblings, L'.IF(l,36) = 6.312, p = .017, L'.1R = .112.
Specifically, typically-developing children whose siblings with an ASD had higher levels
of externalizing behaviors and a higher birth order rank (closer to first born) were more
likely to have higher levels of externalizing behaviors (i.e., typically-developing children
born after their sibling with an ASD appeared to experience higher levels of
maladjustment).
Possible mediating factors may also play a role in the adjustment of typicallydeveloping siblings of a child with an ASD. Wolf et al. (1998) found that typicallydeveloping siblings of a child with an ASD experienced higher levels of maladjustment if
they perceived themselves as favored by their parents over their sibling with an ASD.
Smith (2006) also found that typically-developing children who perceived their sibling's
ASD symptoms as more severe experienced higher levels of maladjustment. Lastly,
Bolton et al. (1994) suggest that a genetic component may put family members at risk for
the Broader Autism Phenotype resulting in less severe manifestations of developmental
delays in family members of a child with an ASD. Therefore, the presence of such a
gene may also explain similarities in adjustment between children with an ASD and their
siblings.
Limitations and Future Research
Several limitations of the current study should be considered when interpreting
these results. One is the small sample size. Although the a priori power analysis
indicated that a total sample of 84 should have been sufficient to detect diagnostic group
as a moderator, the effect for diagnostic group and its interaction with externalizing
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behaviors in the target children was smaller than anticipated. Therefore, a post hoc a
power analysis also was conducted. This analysis revealed that using four predictors
(control variable, two main effects, and an interaction), alpha equal to .05, and power
equal to .80, a total N of 395 would be needed to detect the actual average effect size of
the current study, partial R2 = .02. With the sample size of 84 participants, the power to
detect an interaction with diagnostic group was only 0.24. Therefore, the lack of a
detected effect may have been due to low power resulting from the small sample size.
Another limitation is that the sample was quite homogenous. Attempts were made to
avoid this possible confound by recruiting through various listservs across the country.
Despite these attempts, the sample was composed of respondents who were
predominately upper middle-class, white mothers. Even with the low variability within
the sample, family income was still found to negatively correlate with target child and
sibling maladjustment. Therefore, it is possible that higher SES may serve as a protective
factor against maladjustment in children with an ASD and their typically-developing
siblings, as found by Smith (2006). A more diverse sample may have produced a broader
range of reported maladjustment. Thus, results from this limited sample may not
generalize to the broader population of children with an ASD and their typicallydeveloping siblings.
Another limitation to consider is that all data were collected online. Thus, the
researcher was unable to control the conditions in which the measures were completed.
Ideally, children with an ASD and their typically-developing siblings would be assessed
by the researcher in a controlled environment; however, this was beyond the scope of this
project. Therefore, the current study was forced to rely on single informant report
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(mono-informant design) via an online questionnaire, which introduces a number of
possible confounds. In the current sample, siblings in both groups appeared well
adjusted with CBCL Total scores well below clinical levels (median T-score = 45 for
siblings in the ASD group; median T-score =40 for the siblings in the control group).
Likewise, the mean difference between siblings in the two groups was not significant.
Therefore, these low scores produced a floor effect with little variance available to
explain. This floor effect may, in part, be the result of respondents in the ASD group
underreporting maladjustment in their typically-developing children. As suggested by
Briskman et al. (2001), it is possible that these parents considered their children with an
ASD, who generally display higher levels of maladjustment than typically-developing
children, as a point of comparison when rating maladjustment in their typical child.
Therefore, multiple informants may have helped compensate for any possible biases
resulting in a more accurate measure of child maladjustment among siblings. It is also
noteworthy that the children with an ASD did not have elevated externalizing behaviors
based on the CBCL. As shown in Table 2, the children with an ASD did have relatively
higher CBCL scores than typically-developing children in the study (including their own
siblings); however, their scores were normatively average (M = 51.57) and not consistent
with the CBCL scores of children with an ASD included in the CBCL clinical
standardization samples (which ranged from 64.6 to 68.5; Achenbach & Rescorla, 2001).
Thus, the relation between the externalizing behaviors of children with an ASD and the
adjustment of their siblings may differ in a more impaired ASD group.
Numerous studies have shown that psychopathology in parents may skew their
view of their child's overall functioning (e.g., Briggs-Gowan et al., 1996; Najman et al. ,
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2000; Najman et al., 2001). It is possible that parents in the ASD group were exhibiting
higher levels of psychopathology, particularly depression, that is often related to the
increased burden of raising a child with an ASD. Therefore, these respondents may have
over-focused on internalizing symptoms in their children (relative to externalizing
problems), thus explaining why internalizing symptoms in one child related more
strongly to maladjustment in their sibling. It is also possible that the types of problem
behaviors on the internalizing composite (e.g., withdrawn behaviors, fearfulness, anxiety)
were more consistent with an ASD diagnosis than those captured by the externalizing
composite.
Because the researcher was not able to assess the children individually, child's
diagnostic status was not confirmed by a formal assessment tool (e.g., the Autism
Diagnostic Observation Schedule or the Autism Diagnostic Interview). Had the children
with an ASD been directly assessed, relations of the constructs according to different
diagnoses within the autism spectrum (e.g., autism, Asperger's Syndrome, PDD-NOS)
could have been examined more fully. In an effort to address this limitation, a measure
of ASD symptom severity (the CSBQ) was included. Results from the CSBQ did
indicate significantly higher levels of ASD symptom severity in the ASD group (M =
37.38, SD= 15.48) than in the control group (M = 4.43, SD= 5.46), supporting parental
report of diagnosis. However, future research would be strengthened by directly
assessing the children with an ASD so that the developmental delays of the sample in
question are better understood.
It may also be beneficial for future studies to use self-report when investigating
the relation between maladjustment in a child with an ASD and maladjustment in their
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typically-developing sibling. It is likely that children, specifically adolescents, are better
reporters of their own maladjustment than their parents. Furthermore, self-report of
maladjustment may have yielded stronger relations between the variables of interest in
the current study. A common problem associated with single informant report is that one
person is providing data for both the predictor and the outcome. Therefore, it is possible
that any relations found may be due to the reporter rather than actual relations among the
constructs. Hence, another possible improvement for future research would be to obtain
report of functioning in another setting outside of the home, such as a teacher's report of
the child's functioning in school. Not only would this help to identify any possible biases
in parent report, but it would also provide a more complete assessment of a child's
overall functioning.
As suggested by Meadan et al. (2010), research on typically-developing siblings
of a child with an ASD, as it currently stands, suggests that maladjustment may occur in
typically-developing siblings in the presence of certain factors. Therefore, future
research should be aimed at further investigating the adjustment of typically-developing
siblings in the presence of possible moderators such as: family SES, family size, child
and sibling birth order, gender match/mismatch, or any other variables thought to relate
to typically-developing sibling adjustment. It may also be informative to investigate
these possible relations and how they may change over time.
Although the current study failed to identify specific moderators, some important
conclusions can be drawn from the results. Results suggest that having a sibling with an
ASD may not be a strong risk factor for maladjustment in typically-developing children.
However, the presence of a child with an ASD within the family does not appear to be a
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protective factor either. As demonstrated by the results of Hypotheses 1 and 3, both a
priori and planned exploratory analyses, it appears that the relation between externalizing

behaviors and internalizing symptoms in one child and maladjustment in their sibling
may occur regardless of the presence of an ASD. It can also be concluded that behavior
problems in the child with an ASD may not be a strong predictor of maladjustment in
typically-developing siblings. However, these results are concordant with the mixed
findings of the current literature base. Thus, future research examining other possible
moderating and mediating factors remains paramount.
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APPENDIX A
DEMOGRAPHIC AND DIAGNOSTIC FORM (ASD GROUP)
DEMOGRAPHIC QUESTIONNAIRE
These forms are for caregivers who provide most of the care for a child with an autism
spectrumdisorder between the ages of 6 and 18 years. Please fill out the following
information about your child.
Child's Age: _ __
Child's Gender: Female

Child's Date of Birth: (Month/Day/Year) __/ __/__
Male

Child's First and Last Initials: _ __

Child's Race: White_ Black_ Hispanic_ Asian_ Other _ _ _ _ __
Your child's birth order rank: First (Oldest)__ Second__ Third__ Fourth__
Other (Please Specify)_ _
What diagnosis was given to your child? Asperger's_ _ Autism_ _
PDD-NOS_ _ Other (Please specify) _ _ _ __
What age was your child when you first noticed symptoms? _ _ __
How old was your child when he/she was diagnosed? _ _ _ __
Who diagnosed your child? Psychologist __ Pediatrician_ _ Neurologist__
Psychiatrist__ Other (Please specify) _ _ _ _ __
Has your child received any other diagnoses? (Please select all diagnoses received)
_ADHD _Anxiety Disorder _Conduct Disorder _Depression
_Leaming Disability_Mental Retardation _Oppositional Defiant Disorder
_Other_ _ _ _ _ _ _ _ _ _ _ __
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Please rate your child's overall cognitive functioning level:
_Well Below Average _Below Average _Average _Above Average
_Well Above Average
What is your child's current school placement? (Please specify at least the type of
classroom, type of school and if your child has an individual aide.)

What services has your child received? (Please check all that apply)
_Applied Behavioral Analysis (ABA) _Early Intervention Services
_Physical Therapy_Occupational Therapy _Psychological Treatment
_Speech Therapy_Other (Please Specify)_ _ _ _ _ __
Is your child currently on any medications? (If so, please list each medication and dosage
received)

Have there been any significant changes in your child's life, major life events, in the past
two years? (Examples include a birth/death in the family, moving, parental loss of job,
parental separation, medical illness in the family, etc.) Please list any/all major life events
that have occurred in the past two years.
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On a scale of 1 to 5 please rate how much your child appeared to be affected by these
major life events, with 1 being not at all or very little and 5 being significantly
affected. _ _ _ __

DEMOGRAPHIC QUESTIONNAIRE ABOUT YOU AND YOUR FAMILY
Your Gender: Female

Male

Your Age: _ _ years

Location: (City, State) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Your Race: White_ _ Black _ _ Hispanic _ _ Asian __ Other _ _
Marital Status: Married _

Separated _

Divorced _

Widowed _

Never Married/Living Alone_ Never Married/Living with Someone_
Education: What is the highest level of education completed by:

Yourself

Your Spouse/Significant Other
(Only if he/she lives in the household)

_ _ 6th grade or less

_ _ 6th grade or less

_ _ Junior high school (7th, 8th, 9th grade) _ _ Junior high school (7th, 8th, 9th grade)
_ _ Some high school (10th, 1fo grade)

_ _ Some high school ( 10th, 1 fo grade)

_ _ High school graduate

_ _ High school graduate

_ _ Some college (at least 1 year)

_ _ Some college (at least 1 year)

or specialized training

or specialized training

_ _ College/university graduate

_ _ College/university graduate

(4-year degree)

(4-year degree)

_ _ Graduate professional degree

_ _

(Master's, Doctorate)

(Master's, Doctorate)

Graduate professional degree
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Occupation: Please provide your job title or position, NOT the just name of your

employer. For example, if you are a teacher at Lee High School, please state "high school
teacher". If you are retired, please state your prior occupation. If you do not work
outside the home, state "unemployed."
What is your occ u p a t i o n ? - - - - - - - - - - - - - - - - - - - - - (Please be specific)
What is your spouse's occupation?_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
(Please be specific)
Income: What is the total annual income of your household? (Combine the income of all

peopleliving in your house.)
- - $ 0 -- $ 4,999 - - $15,000 -- $24,999 - - $50,000 -- $74,999
- - $ 5,000 -- $ 9,999 - - $25,000 -- $34,999 - - $75,000 -- $99,999
_ _ $10,000-$14,999 _ _ $35,000-- $49,999 _ _ $100,000 and above
Please list who lives in the household:
Age

Gender

Relation to Child**

Any Diagnoses (If so, please specify)

** Please be specific in describing the relation to child; self, brother, mother, father, stepfather, stepbrother, half-brother, adopted sister, grandmother, aunt, cousin, etc.
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APPENDIXB
DEMOGRAPHIC AND DIAGNOSTIC FORM (CONTROL GROUP)
Demographic Questionnaire about the Parent Informant and Family

Your Gender:

Female

Male

Your Age: _ _ years

Location: (City, State) _ _ _ _ _ _ _ _ _ _ _ _ __ _ __
Your Race: White__ Black __ Hispanic __ Asian __ Other _ _
Marital Status: Married_ Separated_ Divorced _
Widowed_
Never Married/Living Alone_
Never Married/Living with Someone_
Education: What is the highest level of education completed by:
Yourself:
_ _ 6th grade or less
_ _ Junior high school (7th, 8th, 9th grade)
_ _ Some high school (10th, 11th grade)
_ _ High school graduate
_ _ Some college (at least 1 year) or specialized training
_ _ College/university graduate (4-year degree)
_ _ Graduate professional degree (Master's, Doctorate)
Your Spouse/Significant Other (Only if he/she lives in the household)
_ _ 6th grade or less
_ _ Junior high school (7th, 8th, 9th grade)
_ _ Some high school (10th, 11th grade)
_ _ High school graduate
_ _ Some college (at least 1 year) or specialized training
_ _ College/university graduate (4-year degree)
_ _ Graduate professional degree (Master's, Doctorate)
Occupation: Please provide your job title or position, NOT the just name of your
employer. For example, if you are a teacher at Lee High School, please state "high school
teacher". If you are retired, please state your prior occupation. If you do not work outside
the home, state "unemployed."
What is your o c c u p a t i o n ? - - - - - - - - - - - - - - - - - - - - - - (Please be specific)
What is your spouse's occupation?_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
(Please be specific)
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Income: What is the total annual income of your household? (Combine the income of all
people living in your house.)
- - $ 0 -- $ 4,999
- - $ 5,000 -- $ 9,999
- - $10,000-$14,999
_ _ $15,000-- $24,999
- - $25,000 -- $34,999
- - $35,000 -- $49,999
- - $50,000 -- $74,999
- - $75,000 -- $99,999
_ _ $100,000 and above
Please list who lives in the household:
A i?:e
Gender
R elation
. to Ch'ld**
1

AnlV D'1a1?:noses.

ease sioec1'f·v

** Please be specific in describing the relation to child; self, brother, mother, father, stepfather, step- brother, half-brother, adopted sister, grandmother, aunt, cousin, etc.

Demographic Questionnaire to be Completed on Each Control Child
This child's first and last n a m e : - - - - - - - - - This child's gender: Male__ Female_ _
This child's date of birth (Month/Day/Year): _ _ _ _ __
This child's age: _ _
This child's birth order rank: First (Oldest)__ Second_ _ Third__ Fourth__
Other (Please Specify)__
Child's race: White__ Black__ Hispanic_ _ Asian__ Other_ _
What type of school does this child attend?
Traditional (Public_ _ Private__ Other__) Home-School_ _ Boarding__
Military __ College/University __ Other (Please Specify) _ _ _ _ _ _ _ __
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What is this Child's grade level? _ _ _ __
Please rate this Child's overall performance in school:
A-B
B-C_ C-D_ D-F_
You have already indicated that this child does not have an Autism Spectrum Disorder.
Has this child ever received a different diagnosis? Yes _ _ No__
If yes, please indicate below:
_ADHD _Anxiety Disorder _Conduct Disorder _Depression
_Leaming Disability _Mental Retardation _Oppositional Defiant Disorder
_Other_ _ _ _ _ _ _ _ _ _ _ __
Is this child taking any medications for the above disorder(s)? Yes__ No__ If yes,
please list:.____________________________
Does this child receive special education services? Yes__ No__ If yes, please
describe:._____________________________
Does this child receive any mental health services? Yes__ No__ If yes, please
describe: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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APPENDIXC
HUMAN SUBJECTS REVIEW COMMITTEE APPROVAL

@ ::.:,~:::y OF SOUTH:;~;::~;:::
•

Tel: 601.266 6820
Fax : 601.266.5509
www.usm.edu/irb

HUMAN SUBJECTS PROTECTION REVIEW COMMITIEE
NOTICE OF COMMITIEE ACTION
The project has been reviewed by The University of Southern Mississippi Human Subjects
Protection Review Committee in accordance with Federal Drug Administration regulations
(21 CFR 26. 111 ), Department of Health and Human Services (45 CFR Part 46), and
university guidelines to ensure adherence to the following criteria:
•
•
•
•
•
•
•
•

•

The risks to subjects are minimized.
The risks to subjects are reasonable in relation to the anticipated benefits.
The selection of subjects is equitable.
Informed consent is adequate and appropriately documented.
Where appropriate, the research plan makes adequate provisions for monitoring the
data collected to ensure the safety of the subjects.
Where appropriate, there are adequate provisions to protect the privacy of subjects and
to maintain the confidentiality of all data.
Appropriate additional safeguards have been included to protect vulnerable subjects.
Any u nanticipated . serious, or continuing problems encountered regarding risks to subjects
must be reported immediately, but not later than 1O days following the event. This should
be reported to the IRB Office via the "Adverse Effect Report Form".
If approved, the maximum period of approval is limited to twelve months.
Projects that exceed this period must submit an application for renewal or continuation.

PROTOCOL NUMBER: R27111205
PROJECT TITLE: Family and Sibling Characteristics In the Household of a
Child With an Autism Spectrum Disorder
PROPOSED PROJECT DATES: 09/01/09 to 01/01/2011
PROJECT TYPE : Previously Approved Project
PRINCIPAL INVESTIGATORS: Stephanie Bader
COLLEGE/DIVISION: College of Education & Psychology
DEPARTMENT: Psychology
FUNDING AGENCY: N/A
HSPRC COMMITTEE ACTION: Expedited Review Approval
PERIOD OF APPROVAL: 04/26/2010 to 04/25/2011

Lawrence A. Hosman, Ph.D.
HSPRC Chair

Date
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APPENDIXD
ELECTRONIC CONSENT FORM (ASD GROUP)

~
~~
THE UNIVERSITY OF SOUTHERN MISSISSIPPI
AUTHORIZATION TO PARTICIPATE IN RESEARCH PROJECT

Consent is hereby given to participate in the study titled: Family and sibling
characteristics in the household of a child with an autism spectrum disorder

Purpose: One main goal of this study is to look at the relation between family
interactions and behaviors in a child with an autism spectrum disorder (ASD). A second
main goal is to look at the behavioral characteristics in a sibling of a child with an ASD.

Description of Study: Parents of children with an ASD 6 to 18 years old will participate
in the completion of questionnaires. Participants will be given a research packet or
complete an online survey that includes a form gathering family information and
measures of autism symptom severity, family interactions, parenting stress, and behaviors
in children with an ASD and their sibling, when applicable. The questionnaires should
take 45-minutes to an hour to complete.

Benefits: There is no direct benefit to the participant for completing the questionnaires.
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Risks: There is little risk for participants completing the study, although some parents
may find it mildly distressing to report some behavior problems of their children or may
become aware of problems that had not previously been of concern. If you have concerns
about your child's mood or behavior and would like to seek mental health services,
please contact a local mental healthcare provider in your area. A list of local healthcare
providers in your area can be obtained through the Mental Health Association,
Department of Education for Licensing of Mental Health Professional, or your Primary
Care Physician.

Confidentiality: All efforts will be made to protect participant's privacy and to maintain
the confidentiality of the information acquired through this project. All protocols will be
coded with a random number. Once the participants have completed the measures,
consent forms will be separated from the responses, and questionnaire responses will be
stored in a locked filing cabinet in the principal investigator's lab separate from
identifying information. Responses collected electronically will be stored with identifying
information in a separate database from the responses collected.

Subiect's Assurance: Whereas no assurance can be made concerning results that may be
obtained (since results from investigational studies cannot be predicted) the researcher
will take every precaution consistent with the best scientific practice. Participation in this
project is completely voluntary, and subjects may withdraw from this study at any time
without penalty, prejudice, or loss of benefits. Questions concerning the research should
be directed to Stephanie Bader working under the supervision of Dr. Tammy Barry. All
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can be reached at 601-266-4588. This project and consent form have been reviewed by
the Institutional Review Board, which ensures that research projects involving human
subjects follow federal regulations. Any questions or concerns about rights as a research
subject should be directed to the Chair of the Institutional Review Board, The University
of Southern Mississippi, 118 College Drive #5147, Hattiesburg, MS 39406-0001, (601)
266-6820. An unsigned copy of this form will be given to or available to print for the
participant.
The lab would like to keep a record of contact information to inquire about
participation in future studies. If you would like to be included in the database of
research participants and be contacted to receive information about future studies,
please provide your contact information below.

Signature of participant for contacting regarding future studies
E-mail A d d r e s s : - - - - - - - - - - - - - - - Telephone Number: - - -- - - - - -- - -- - Mailing address:
Name: - - - - -- - -- - - - - - - - Street address: _ _ _ _ _ _ _ _ _ _ _ _ __
City, State, Zip code: - - - - - - - - - - - -

By clicking Next, I consent to participate in this study.
(NEXT BUTTON)
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APPENDIXE

THE UNIVERSITY OF SOUTHERN MISSISSIPPI
AUTHORIZATION TO PARTICIPATE IN RESEARCH PROJECT

Consent is hereby given to participate in the study titled: Family and sibling
characteristics within the household.

Purpose: One main goal of this study is to look at family and sibling characteristics in
relation to child behavior.

Description of Study: Parents of children 6 to 18 years old will participate in the
completion of questionnaires. Participants will be given a research packet or complete an
online survey that includes a form gathering family demographic information and family
interactions, parenting stress, and behavior among siblings. The questionnaires should
take 45-minutes to an hour to complete.

Benefits: There is no direct benefit to the participant for completing the questionnaires.
Risks: There is little risk for participants completing the study, although some parents
may find it mildly distressing to report some behavior problems of their children or may
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become aware of problems that had not previously been of concern. If you have concerns
about your child's mood or behavior and would like to seek mental health services,
please contact a local mental healthcare provider in your area. A list of local healthcare
providers in your area can be obtained through the Mental Health Association,
Department of Education for Licensing of Mental Health Professional, or your Primary
Care Physician.

Confidentiality: All efforts will be made to protect participant' s privacy and to maintain
the confidentiality of the information acquired through this project. All protocols will be
coded with a random number. Once the participants have completed the measures,
consent forms will be separated from the responses, and questionnaire responses will be
stored in a locked filing cabinet in the principal investigator's lab separate from
identifying information. Responses collected electronically will be stored with identifying
information in a separate database from the responses collected.

Subject's Assurance: Whereas no assurance can be made concerning results that may be
obtained (since results from investigational studies cannot be predicted) the researcher
will take every precaution consistent with the best scientific practice. Participation in this
project is completely voluntary, and subjects may withdraw from this study at any time
without penalty, prejudice, or loss of benefits. Questions concerning the research should
be directed to Ted Tomeny working under the supervision of Dr. Tammy Barry. All can
be reached at 601-266-4588. This project and consent form have been reviewed by the
Institutional Review Board, which ensures that research projects involving human
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subjects follow federal regulations. Any questions or concerns about rights as a research
subject should be directed to the Chair of the Institutional Review Board, The University
of Southern Mississippi, 118 College Drive #5147, Hattiesburg, MS 39406-0001, (601)
266-6820. An unsigned copy of this form will be given to or available to print for the
The lab would like to keep a record of contact information to inquire about
participation in future studies. If you would like to be included in the database of
research participants and be contacted to receive information about future studies,
please provide your contact information below.

Signature of participant for contacting regarding future studies
E-mail Address: - - - - - - - - - - - -- -- Telephone N u m b e r : - - - - - - - - - - - - - - Mailing address:
Name: - - - - - - - - - - - - - - - - Street address: - - - - - - - - - - - - - City, State, Zip code: - - - - - - - - - - - -

By clicking Next, I consent to participate in this study.
(NEXT BUTTON)
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